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TITLE 45
LEGISLATIVE RULE
DEPARTMENT OF ENVIRONMENTAL PROTECTION
AIR QUALITY

SERIES 16
STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES

§45-16-1. General.

1.1. Scope. -- This rule establishes and adopts standards of performance for new stationary sources
promulgated by the United States Environmental Protection Agency pursuant to section 111(b) of the
federal Clean Air Act, as amended. This rule codifies general procedures and criteria to implement the
standards of performance for new stationary sources set forth in 40 C.F.R. Part 60. The Secretary hereby
adopts these standards by reference. The Secretary also adopts associated reference methods, performance
specifications and other test methods which are appended to these standards.

1.2. Authority. -- W.Va. Code § 22-5-4.

1.3. Filing Date. -- Aprit-24.-2019.

1.4. Effective Date. -- June-1.-2019.

1.5. Sunset Provision. -- Does not apply.

1.6. Incorporation By Reference. -- Federal Counterpart Regulation. The Secretary has determined
that a federal counterpart rule exists, and in accordance with the Secretary’s recommendation, with limited
exception, this rule incorporates by reference 40 C.F.R. Parts 60 and 65, to the extent referenced in 40
C.F.R. Part 60, effective June 1, 2018 2019.

845-16-2. Definitions.

2.1. “Administrator” means the Administrator of the United States Environmental Protection Agency
or his or her authorized representative.

2.2. “Clean Air Act” (“CAA”) means the federal Clean Air Act, found at 42 U.S.C. 8 7401 et seq.

2.3. “Secretary” means the Secretary of the Department of Environmental Protection or other person
to whom the Secretary has delegated authority or duties pursuant to W.Va. Code 8§ 22-1-6 or 22-1-8.

2.4. Other words and phrases used in this rule, unless otherwise indicated, shall have the meaning
ascribed to them in 40 C.F.R. Part 60. Words and phrases not defined therein shall have the meaning given
to them in the federal Clean Air Act.

§45-16-3. Requirements.
3.1. No person may construct, reconstruct, modify, or operate or cause to be constructed, reconstructed,

modified, or operated any source subject to the provisions of 40 C.F.R. Part 60 which results or will result
in a violation of this rule.
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§45-16-4. Adoption of standards.

4.1. Standards. -- The Secretary hereby adopts and incorporates by reference the provisions of 40
C.F.R. Parts 60 and 65, to the extent referenced in 40 C.F.R. Part 60, including any reference methods,
performance specifications and other test methods which are appended to these standards and contained in
40 C.F.R. Parts 60 and 65, effective June 1, 2048 2019, for the purposes of implementing a program for
standards of performance for new stationary sources, except as follows:

4.1.a. 40 C.F.R. 8 60.9 is amended to provide that information shall be available to the public in
accordance with W.Va. Code 8§ 22-5-1 et seq., 29B-1-1 et seq., and 45CSR31; and

4.1.b. Subparts B, C, Ca, Cb, Cc, Cd, Ce, Cf, Ea, Eb, Ec, WWW, XXX, AAAA, BBBB, CCCC,
DDDD, EEEE, FFFF, LLLL and MMMM of 40 C.F.R. Part 60 shall be excluded.

4.1.c. The following subparts of 40 C.F.R. Part 60 relating to wood-burning heaters and appliances
are expressly excluded and are not adopted or incorporated by reference in this rule:

4.1.c.1. The 2015 amendments to subpart AAA; and
4.1.c.2. Subpart QQQQ.
845-16-5. Secretary.

5.1. Any and all references in 40 C.F.R. Parts 60 and 65 to the “Administrator” are amended to be the
“Secretary” except as follows:

5.1.a. Where the federal regulations specifically provide that the Administrator shall retain
authority and not transfer authority to the Secretary;

5.1.b. Where provisions occur which refer to:
5.1.b.1. Alternate means of emission limitations;
5.1.b.2. Alternate control technologies;
5.1.b.3. Innovative technology waivers;
5.1.b.4. Alternate test methods;
5.1.b.5. Alternate monitoring methods;
5.1.b.6. Waivers/adjustments to recordkeeping and reporting;
5.1.b.7. Emissions averaging;
5.1.b.8. Applicability determinations; or

5.1.b.9. The authority to require testing under Section 114 of the Clean Air Act, as amended,
or
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5.1.c. Where the context of the regulation clearly requires otherwise.
§45-16-6. Permits.

6.1. Nothing contained in this adoption by reference shall be construed or inferred to mean that permit
requirements in accordance with applicable rules shall be in any way be limited or inapplicable.

845-16-7. Inconsistency between rules.
7.1. In the event of any inconsistency between this rule and any other rule of the Division of Air

Quality, the inconsistency shall be resolved by the determination of the Secretary and the determination
shall be based upon the application of the more stringent provision, term, condition, method or rule.



60696

Federal Register/Vol. 83,

No. 227 /Monday, November 26, 2018/Rules and Regulations

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 60 and 63

[EPA-HQ-OAR-2010-0682; FRL-9986—-68—
OAR]

RIN 2060-AT50

National Emission Standards for
Hazardous Air Pollutants and New
Source Performance Standards:
Petroleum Refinery Sector
Amendments

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This action finalizes
amendments to the petroleum refinery
National Emission Standards for
Hazardous Air Pollutants (NESHAP)
(referred to as Refinery MACT 1 and
Refinery MACT 2) and to the New
Source Performance Standards (NSPS)
for Petroleum Refineries to clarify the
requirements of these rules and to make
technical corrections and minor
revisions to requirements for work
practice standards, recordkeeping, and
reporting which were proposed in the
Federal Register on April 10, 2018. This
action also finalizes amendments to the
compliance date of the requirements for
existing maintenance vents from August
1, 2017, to December 26, 2018, which
were proposed in the Federal Register
on July 10, 2018.

DATES: This final rule is effective on
November 26, 2018. The incorporation
by reference of certain publications
listed in the rule was approved by the
Director of the Federal Register as of
June 24, 2008.

ADDRESSES: The Environmental
Protection Agency (EPA) has established
a docket for this action under Docket ID
No. EPA-HQ-OAR-2010-0682. All
documents in the docket are listed on
the https://www.regulations.gov
website. Although listed, some
information is not publicly available,
e.g., confidential business information
(CBI) or other information whose
disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on
the internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available either electronically through
https://www.regulations.gov, or in hard
copy at the EPA Docket Center, EPA
WJC West Building, Room Number
3334, 1301 Constitution Ave. NW,
Washington, DC. The Public Reading
Room hours of operation are 8:30 a.m.
to 4:30 p.m. Eastern Standard Time

(EST), Monday through Friday. The
telephone number for the Public
Reading Room is (202) 566—1744, and
the telephone number for the Docket
Center is (202) 566—1742.

FOR FURTHER INFORMATION CONTACT: For
questions about this final action, contact
Ms. Brenda Shine, Sector Policies and
Programs Division (E143-01), Office of
Air Quality Planning and Standards,
U.S. Environmental Protection Agency,
Research Triangle Park, North Carolina
27711; telephone number: (919) 541—
3608; fax number: (919) 541-0516; and
email address: shine.brenda@epa.gov.
For information about the applicability
of the NESHAP to a particular entity,
contact Ms. Maria Malave, Office of
Enforcement and Compliance
Assurance, U.S. Environmental
Protection Agency, EPA WJC South
Building, 1200 Pennsylvania Ave. NW,
Washington, DC 20460; telephone
number: (202) 564—7027; and email
address: malave.maria@epa.gov.

SUPPLEMENTARY INFORMATION:

Preamble acronyms and
abbreviations. We use multiple
acronyms and terms in this preamble.
While this list may not be exhaustive, to
ease the reading of this preamble and for
reference purposes, the EPA defines the
following terms and acronyms here.

AFPM  American Fuel and Petrochemical
Manufacturers

API American Petroleum Institute

AWP Alternative Work Practice

CAA Clean Air Act

CBI confidential business information

CFR Code of Federal Regulations

CEDRI Compliance and Emissions Data
Reporting Interface

CDX Central Data Exchange

CRA Congressional Review Act

CRU catalytic reforming unit

DCU delayed coking unit

EPA Environmental Protection Agency

FCCU fluid catalytic cracking unit

FR Federal Register

HAP hazardous air pollutant(s)

Ibs pounds

LEL lower explosive limit

MACT maximum achievable control
technology

MPV  miscellaneous process vent

NAAQS National Ambient Air Quality
Standards

NESHAP National Emission Standards for
Hazardous Air Pollutants

NOGS Notice of Compliance Status

NSPS New Source Performance Standard

NTTAA National Technology Transfer and
Advancement Act

OEL open-ended line

OSHA Occupational Safety and Health
Administration

PM particulate matter

ppb parts per billion

ppm parts per million

PRA Paperwork Reduction Act

PRD pressure relief device

psi pounds per square inch

psia pounds per square inch absolute
RFA Regulatory Flexibility Act

RIN Regulatory Information Number
RSR Refinery Sector Rule

SMR steam-methane reforming

TTN Technology Transfer Network
UMRA Unfunded Mandates Reform Act
VOC volatile organic compounds

Background information. On April 10,
2018, and July 10, 2018, the EPA
proposed revisions to the Petroleum
Refineries NESHAP and NSPS, (April
2018 Proposal and July 2018 Proposal),
respectively (83 FR 15458, April 10,
2018; 83 FR 31939, July 10, 2018). After
consideration of the public comments
we received on these proposed rules, in
this action, we are finalizing revisions to
the NESHAP and NSPS rules. We
summarize the significant comments we
received regarding the April 2018
Proposal and the July 2018 Proposal and
provide our responses in this preamble.
In addition, a Response to Comments
document, which is in the docket for
this rulemaking, summarizes and
responds to additional comments which
were received regarding the April 2018
Proposal. A “track changes” version of
the regulatory language that
incorporates the changes in this action
is also available in the docket.

Organization of this document. The
information in this preamble is
organized as follows:

1. General Information
A. Does this action apply to me?
B. Where can I get a copy of this document
and other related information?
C. Judicial Review and Administrative
Reconsideration
1I. Background
III. What is included in this final rule?
A. Clarifications and Technical Corrections
to Refinery MACT 1
B. Clarifications and Technical Corrections
to Refinery MACT 2
C. Clarifications and Technical Corrections
to NSPS Ja
IV. Summary of Cost, Environmental, and
Economic Impacts and Additional
Analyses Conducted
V. Statutory and Executive Order Reviews
A. Executive Orders 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review
B. Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs
C. Paperwork Reduction Act (PRA)
D. Regulatory Flexibility Act (RFA)
E. Unfunded Mandates Reform Act
(UMRA)
F. Executive Order 13132: Federalism
G. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments
H. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks
1. Executive Order 13211: Actions
Concerning Regulations That
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Significantly Affect Energy Supply,
Distribution, or Use

J. National Technology Transfer and
Advancement Act (NTTAA) and 1 CFR
part 51

K. Executive Order 12898: Federal Actions
To Address Environmental Justice in
Minority Populations and Low-Income
Populations

L. Congressional Review Act (CRA)

I. General Information

A. Does this action apply to me?

Regulated entities. Categories and
entities potentially regulated by this
action are shown in Table 1 of this
preamble.

TABLE 1—NESHAP AND INDUSTRIAL
SOURCE CATEGORIES AFFECTED BY
THIS FINAL ACTION

NESHAP and source category Nﬁ‘éﬁ’g
40 CFR part 63, subpart CC Pe-
troleum Refineries ..................... 324110

1North  American
System.

Industry  Classification

Table 1 of this preamble is not
intended to be exhaustive, but rather to
provide a guide for readers regarding
entities likely to be affected by the final
action for the source category listed. To
determine whether your facility is
affected, you should examine the
applicability criteria in the appropriate
NESHAP. If you have any questions
regarding the applicability of any aspect
of this NESHAP, please contact the
appropriate person listed in the
preceding FOR FURTHER INFORMATION
CONTACT section of this preamble.

B. Where can I get a copy of this
document and other related
information?

In addition to being available in the
docket, an electronic copy of this final
action will also be available on the
internet. Following signature by the
EPA Administrator, the EPA will post a
copy of this final action at: https://
www.epa.gov/stationary-sources-air-
pollution/petroleum-refinery-sector-risk-
and-technology-review-and-new-source.
Following publication in the Federal
Register, the EPA will post the Federal
Register version and key technical
documents at this same website.

C. Judicial Review and Administrative
Reconsideration

Under Clean Air Act (CAA) section
307(b)(1), judicial review of this final
action is available only by filing a
petition for review in the United States
Court of Appeals for the District of
Columbia Circuit by January 25, 2019.

Under CAA section 307(b)(2), the
requirements established by this final
rule may not be challenged separately in
any civil or criminal proceedings
brought by the EPA to enforce the
requirements.

Section 307(d)(7)(B) of the CAA
further provides that only an objection
to a rule or procedure which was raised
with reasonable specificity during the
period for public comment (including
any public hearing) may be raised
during judicial review. This section also
provides a mechanism for the EPA to
reconsider the rule if the person raising
an objection can demonstrate to the
Administrator that it was impracticable
to raise such objection within the period
for public comment or if the grounds for
such objection arose after the period for
public comment (but within the time
specified for judicial review) and if such
objection is of central relevance to the
outcome of the rule. Any person seeking
to make such a demonstration should
submit a Petition for Reconsideration to
the Office of the Administrator, U.S.
EPA, Room 3000, EPA WJC South
Building, 1200 Pennsylvania Ave. NW,
Washington, DC 20460, with a copy to
both the person(s) listed in the
preceding FOR FURTHER INFORMATION
CONTACT section, and the Associate
General Counsel for the Air and
Radiation Law Office, Office of General
Counsel (Mail Code 2344A), U.S. EPA,
1200 Pennsylvania Ave. NW,
Washington, DC 20460.

II. Background

On December 1, 2015, the EPA
finalized amendments to the Petroleum
Refinery NESHAP in 40 Code of Federal
Regulations (CFR) part 63, subparts CC
and UUU, referred to as Refinery MACT
1 and 2, respectively, and the NSPS for
petroleum refineries in 40 CFR part 60,
subparts J and Ja (80 FR 75178)
(December 2015 Rule). The final
amendments to Refinery MACT 1
include a number of new requirements
for “maintenance vents,” pressure relief
devices (PRDs), delayed coking units
(DCUs), and flares, and also establishes
a fenceline monitoring requirement.

The December 2015 Rule included
revisions to the continuous compliance
alternatives for catalytic cracking units
and provisions specific to startup and
shutdown of catalytic cracking units
and sulfur recovery plants. The
December 2015 Rule also finalized
technical corrections and clarifications
to Refinery NSPS subparts J and Ja to
address issues raised by the American
Petroleum Institute (API) in their 2008
and 2012 petitions for reconsideration
of the final NSPS Ja rule that had not
been previously addressed. These

include corrections and clarifications to
provisions for sulfur recovery plants,
performance testing, and control device
operating parameters.

In the process of implementing these
new requirements, numerous questions
and issues have been identified and we
proposed clarifications and technical
amendments to address these questions
and issues on April 10, 2018 (April 2018
Proposal) (83 FR 15458; April 10, 2018).
These issues were raised in petitions for
reconsideration and in separately issued
letters from industry and in meetings
with industry groups.

The EPA received three separate
petitions for reconsideration. Two
petitions were jointly filed by API and
American Fuel and Petrochemical
Manufacturers (AFPM). The first of
these petitions was filed on January 19,
2016 and requested an administrative
reconsideration under section
307(d)(7)(B) of the CAA of certain
provisions of Refinery MACT 1 and 2,
as promulgated in the December 2015
Rule. Specifically, API and AFPM
requested that the EPA reconsider the
maintenance vent provisions in Refinery
MACT 1; the alternate startup,
shutdown, or hot standby standards for
fluid catalytic cracking units (FCCUs) in
Refinery MACT 2; the alternate startup
and shutdown for sulfur recovery units
in Refinery MACT 2; and the new
catalytic reforming units (CRUs) purging
limitations in Refinery MACT 2. The
request pertained to providing and/or
clarifying the compliance time for these
requirements. Based on this request and
additional information received, the
EPA issued a proposal on February 9,
2016 (81 FR 6814), and a final rule on
July 13, 2016 (81 FR 45232), fully
responding to the January 19, 2016,
petition for reconsideration. The second
petition from API and AFPM was filed
on February 1, 2016 and outlined a
number of specific issues related to the
work practice standards for PRDs and
flares, and the alternative water
overflow provisions for DCUs, as well as
a number of other specific issues on
other aspects of the rule. The third
petition was filed on February 1, 2016,
by Earthjustice on behalf of Air Alliance
Houston, California Communities
Against Toxics, the Clean Air Council,
the Coalition for a Safe Environment,
the Community In-Power and
Development Association, the Del Amo
Action Committee, the Environmental
Integrity Project, the Louisiana Bucket
Brigade, the Sierra Club, the Texas
Environmental Justice Advocacy
Services, and Utah Physicians for a
Healthy Environment. The Earthjustice
petition claimed that several aspects of
the revisions to Refinery MACT 1 were
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not addressed in the proposed rule, and,
thus, the public was precluded from
commenting on them during the public
comment period, including: (1) Work
practice standards for PRDs and flares;
(2) alternative water overflow provisions
for DCUs; (3) reduced monitoring
provisions for fenceline monitoring; and
(4) adjustments to the risk assessment to
account for these changes from what
was proposed. On June 16, 2016, the
EPA sent letters to petitioners granting
reconsideration on issues where
petitioners claimed they had not been
provided an opportunity to comment.
These petitions and letters granting
reconsideration are available for review
in the rulemaking docket (see Docket ID
Nos. EPA-HQ-OAR-2010-0682—-0860,
EPA-HQ-OAR-2010-0682-0891 and
EPA-HQ-OAR-2010-0682-0892).

On October 18, 2016 (81 FR 71661),
the EPA proposed for public comment
the issues for which reconsideration
was granted in the June 16, 2016, letters.
The EPA identified five issues for which
it was seeking public comment: (1) The
work practice standards for PRDs; (2)
the work practice standards for
emergency flaring events; (3) the
assessment of risk as modified based on
implementation of these PRD and
emergency flaring work practice
standards; (4) the alternative work
practice (AWP) standards for DCUs
employing the water overflow design;
and (5) the provision allowing refineries
to reduce the frequency of fenceline
monitoring at sampling locations that
consistently record benzene
concentrations below 0.9 micrograms
per cubic meter. In that notice, the EPA
also proposed two minor clarifying
amendments to correct a cross
referencing error and to clarify that
facilities complying with overlapping
equipment leak provisions must still
comply with the PRD work practice
standards in the December 2015 Rule.

The February 1, 2016, API and AFPM
petition for reconsideration included a
number of recommendations for
technical amendments and clarifications
that were not specifically addressed in
the October 18, 2016, proposal.? In
addition, API and AFPM asked for
clarification on various requirements of
the final amendments in a July 12, 2016,
letter.2 The EPA addressed many of the

1 Supplemental Request for Administrative
Reconsideration of Targeted Elements of EPA’s
Final Rule “Petroleum Refinery Sector Risk and
Technology Review and New Source Performance
Standards; Final Rule,” Howard Feldman, API, and
David Friedman, AFPM. February 1, 2016. Docket
ID No. EPA-HQ-OAR-2010-0682-0892.

2 Letter from Matt Todd, API, and David
Friedman, AFPM, to Penny Lassiter, EPA. July 12,
2016. Available in Docket ID No. EPA-HQ-OAR-
2010-0682.

clarification requests from the July 2016
letter and the petition for
reconsideration in a letter issued on
April 7, 2017.3 API and AFPM also
raised additional issues associated with
the implementation of the final rule
amendments in a March 28, 2017, letter
to the EPA 4 and provided a list of
typographical errors in the rule in a
January 27, 2017, meeting 5 with the
EPA. On January 10, 2018, AFPM
submitted a letter containing a
comparison of the electronic CFR, the
Federal Register documents, and the
redline versions of the December 2015
Rule and October 2016 amendments to
the Refinery Sector Rule noting
differences and providing suggestions as
to how these discrepancies should be
resolved.® These items are located in
Docket ID No. EPA-HQ-OAR-2016—
0682. On April 10, 2018 (83 FR 15848),
the EPA published proposed additional
revisions to the December 2015 Rule
addressing many of the issues and
clarifications identified by API and
AFPM in their February 2016 petition
for reconsideration and their subsequent
communications with the EPA.

On July 10, 2018, the EPA published
a proposed rule (July 2018 Proposal) to
revise the compliance date for
maintenance vents located at sources
constructed on or before June 30, 2014,
from August 1, 2017, to January 30,
2019, (83 FR 31939; July 10, 2018). We
proposed to change the compliance date
to address challenges petroleum refinery
owners or operators are experiencing in
attempting to comply with the
December 2015 Rule maintenance vent
requirements, notwithstanding the
additional compliance time provided by
our revision of the compliance date to
August 1, 2017, plus an additional 1-
year (i.e., August 1, 2018) compliance
extension granted by the relevant
permitting authorities for each source
pursuant to the requirements set forth in
the General Provisions at 40 CFR 63.6(i).
The requirements for maintenance vents
promulgated in the December 2015 Rule
resulted in the need for completing the
“management of change process” for

3 Letter from Peter Tsirigotis, EPA, to Matt Todd,
API, and David Friedman, AFPM. April 7, 2017.
Available at: https://www.epa.gov/
stationarysources-air-pollution/december-2015-
refinerysector-rule-response-letters-qa.

4 Letter from Matt Todd, API, and David
Friedman, AFPM, to Penny Lassiter, EPA. March
28, 2017. Available in Docket ID No. EPA-HQ-
OAR-2010-0682.

5Meeting minutes for January 27, 2017, EPA
meeting with APIL Available in Docket ID No. EPA—
HQ-OAR-2010-0682.

6David Friedman, ‘“Comparison of Official CFR
and e-CFR Postings Regarding MACT CC/UUU and
NSPS Ja Postings.” Message to Penny Lassiter and
Brenda Shine. January 10, 2018. Email.

affected sources (81 FR 45232, 45237,
July 13, 2016). We also recognized that
the Agency had proposed technical
revisions and clarifications to the
maintenance vent provisions in the
April 2018 Proposal and that an
extension would also allow the EPA to
take final action on that proposal prior
to the extended compliance date.
Technical revisions and clarifications
are being finalized in today’s rule.

The April 2018 Proposal provided a
45-day comment period ending on May
25, 2018. The EPA received 16
comments on the proposed amendments
from refiners, equipment manufacturers,
trade associations, environmental
groups, and private citizens. The July
2018 Proposal provided a 30-day
comment period ending on August 9,
2018. The EPA received comments on
the proposed revisions from refiners,
trade associations, environmental
groups, and private citizens. This
preamble to the final rule provides a
discussion of the final revisions,
including changes in response to
comments on the proposal, as well as a
summary of the significant comments
received and responses.

III. What is included in this final rule?

A. Clarifications and Technical
Corrections to Refinery MACT 1

1. Definitions

What is the history of the definitions
addressed in the April 2018 Proposal?

In the April 2018 Proposal, we
proposed to amend four definitions:
Flare purge gas, supplemental natural
gas, relief valve, and reference control
technology for storage vessel and to
define an additional term. Specific to
flare purge gas, we proposed for the
term to include gas needed for other
safety reasons. For flare supplemental
gas, we proposed to amend the
definition to specifically exclude assist
air or assist steam. For relief valves we
narrowed the definition to include PRDs
that are designed to re-close after the
pressure relief. As a complementary
amendment, we proposed to add a
definition for PRD. Finally, we proposed
to revise the definition of reference
control technology for storage vessels to
be consistent with the storage vessel
rule requirements in section 63.660.

What key comments were received on
definitions?

We did not receive public comments
on the proposed addition and revisions
of these definitions.
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What is the EPA’s final decision on the
definitions?

We are finalizing the addition and
revisions of these definitions as
proposed.

2. Miscellaneous Process Vent
Provisions

In the April 2018 Proposal, we
proposed several amendments to
address petitioners’ requests for
revisions and clarifications to the
requirements identifying and managing
the subset of miscellaneous process
vents (MPV) that result from
maintenance activities. In the July 2018
Proposal, we proposed to change the
compliance date of the requirements for
existing maintenance vents. We describe
each of these proposals in the following
subparagraphs.

a. Notice of Compliance Status (NOCS)
Report

What is the history of the NOCS report
for MPV addressed in the April 2018
Proposal?

In their March 28, 2017, letter (Docket
ID No. EPA-HQ—OAR-2010-0682—
0915), API and AFPM noted that the
MPV provisions at section 63.643(c) do
not require an owner or operator to
designate a maintenance vent as Group
1 or Group 2 MPV. However, they stated
that the reporting requirements at
section 63.655(f)(1)(ii) are unclear as to
whether a NOCS report is needed for
some or all maintenance vents. We did
not intend for maintenance vents to be
included in the NOCS report. The rule
has separate requirements for
characterizing, recording, and reporting
maintenance vents in section
63.655(g)(13) and (h)(12); therefore, it is
not necessary to identify each place
where equipment may be opened for
maintenance in a NOCS report. To
clarify this, we proposed to add
language to section 63.643(c) to
explicitly state that maintenance vents
need not be identified in the NOCS
report.

What key comments were received on
the NOCS report for MPV provisions?

We did not receive comments on the
proposed amendment in section
63.643(c) to explicitly state that
maintenance vents need not be
identified in the NOCS report.

What is the EPA’s final decision on the
NOCS report for MPV provisions?

We are finalizing the amendment in
section 63.643(c) as proposed.

b. Maintenance Vents Associated With
Equipment Containing Pyrophoric
Catalysts

What is the history of regulatory text for
maintenance vents associated with
equipment containing pyrophoric
catalyst addressed in the April 2018
Proposal?

Under 40 CFR 63.643(c) an owner or
operator may designate a process vent as
a maintenance vent if the vent is only
used as a result of startup, shutdown,
maintenance, or inspection of
equipment where equipment is emptied,
depressurized, degassed, or placed into
service. Facilities generally must
comply with one of three conditions
prior to venting maintenance vents to
the atmosphere (section 63.643(c)(1)(i)—
(iii)). However, section 63.643(c)(1)(iv)
of the December 2015 Rule provides
flexibility for maintenance vents
associated with equipment containing
pyrophoric catalyst (or simply
“pyrophoric units”), such as
hydrotreaters and hydrocrackers, at
refineries that do not have pure
hydrogen supply. At many refineries,
pure hydrogen is generated by steam-
methane reforming (SMR), with
hydrogen concentrations of 98 volume
percent or higher. The other source of
hydrogen available at refineries is from
the CRU. This catalytic reformer
hydrogen may have hydrogen
concentrations of 50 percent or more
and may contain appreciable
concentrations of light hydrocarbons
which limit the ability of vents
associated with this source of hydrogen
to meet the lower explosive limit (LEL)
of 10 percent or less. The December
2015 Rule limits the flexibility to
maintenance vents associated with
pyrophoric units at refineries without a
pure hydrogen supply. For pyrophoric
units at a refinery without a pure
hydrogen supply, the December 2015
Rule provides that the LEL of the vapor
in the equipment must be less than 20
percent, except for one event per year
not to exceed 35 percent.

API and AFPM took issue with the
regulatory language that drew a
distinction based on whether there is a
pure hydrogen supply located at the
refinery. As described in the preamble
to the April 2018 Proposal (83 FR
15462), we reviewed comments from
API and AFPM as well as additional
information contained in an August 1,
2017, letter (Docket ID No. EPA-HQ-
OAR-2010-0682-0916) which provided
evidence that a single refinery may have
many pyrophoric units, some that have
a pure hydrogen supply and some that
do not have a pure hydrogen supply.
Thus, our assumption at the time we

issued the December 2015 Rule that all
pyrophoric units at a single refinery
either would or would not have a pure
hydrogen supply was incorrect.
Therefore, we proposed to modify the
portion of the regulatory text that
distinguished units based on whether
there was a pure hydrogen supply “at
the refinery’” and instead base the
regulation on whether a pure hydrogen
supply was available for the pyrophoric
unit.

What key comments were received on
the regulatory text for maintenance
vents associated with equipment
containing pyrophoric catalyst?

Comment b.1: One commenter
(—0953) stated that the proposed
language is inadequately defined, and
allows the refiner to opt in to the
provision providing flexibility by, for
example, shutting down the source of
the pure hydrogen supply.

Response b.1: In most cases, the
pyrophoric unit will be supplied by
either pure SMR hydrogen or catalytic
reforming hydrogen. As purging with
hydrogen is one of the steps used to de-
inventory this equipment, the refiner
cannot shutdown the hydrogen supply
prior to de-inventorying the equipment.
If a pyrophoric unit can be supplied
with either SMR and catalytic reformer
hydrogen, and the SMR hydrogen is
being used during normal operations of
the pyrophoric unit prior to de-
inventorying the unit, we consider it a
violation of the good air pollution
control practices requirement in section
63.643(n) to switch the hydrogen supply
only for de-inventorying the equipment.
We also note that the refiner must keep
records of the lack of a pure hydrogen
supply as required at section
63.655(i)(12)(v).

Comment b.2: One commenter stated
that the EPA has not provided any
assessment of the potential increase of
uncontrolled emissions to the
atmosphere, or an analysis of the
increase in health risks or the
environmental impact of the proposed
exemption, or an assessment of the
industry-provided cost data.

Response b.2: The docket for the
rulemaking includes the information
upon which we based our decisions,
including costs and environmental
impact estimates of the provision
providing flexibility to maintenance
vents associated with pyrophoric units
without a pure hydrogen supply. We
had reviewed this information and
determined that it was a reasonable
estimate of the impacts (see Docket ID
Nos. EPA-HQ-OAR-2010-0682—-0733
and —0909). This information supports
our statement in the April 2018
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Proposal that this amendment is not
projected to appreciably impact
emission reductions associated with the
standard. In fact, considering secondary
emissions from the flare or other control
system needed to comply with the 10
percent LEL limit, this provision
providing flexibility to maintenance
vents associated with pyrophoric units
without a pure hydrogen supply is
expected to result in a net
environmental benefit.

Comment b.3: One commenter stated
that the exemption does not comport
with the requirements of CAA section
112(d)(2)—(3), which requires the
standards to be no less stringent than
the maximum achievable control
technology (MACT) floor. The
commenter points to the voluntary
survey of hydrogen production units as
submitted by API and notes that 12 of
62 units not connected to a pure
hydrogen supply reported being able to
comply with the 10 percent LEL
standard. As such, the commenter
contends that the MACT floor should be
10 percent LEL for equipment
containing pyrophoric catalysts
regardless of whether or not they are
connected to a pure hydrogen supply
and, thus, there should be no alternative
based on whether or not a pure
hydrogen supply is available.
Furthermore, the commenter stated that
costs cannot be used as justification for
providing a higher emission limit
alternative to MACT standards,
particularly those based on the MACT
floor.

Response b.3: As an initial matter, the
EPA did not intend to re-open the issue
of what is the MACT floor for
pyrophoric units through the proposal.
Rather, the issue raised was whether the
flexibility provided should only be for
pyrophoric units located at a refinery
without a pure hydrogen supply or
should also apply to pyrophoric units
located at a facility that has a pure
hydrogen supply but for which pure
hydrogen is not available at the unit.
Regardless, we disagree with the
commenter that the survey results
submitted by API support a conclusion
that 10 percent LEL is the MACT floor
for all pyrophoric units. The survey
provided by API was not the type of
rigorous survey that could provide a
basis for establishing the MACT floor.
As an initial matter, the API survey did
not include the universe of pyrophoric
units and there is no information to
suggest whether the best performers for
the subset of units addressed in the
survey represents the top performing 12
percent of sources across the industry.
Also, because the exact questions and
definitions of terms were not provided,

there may be some misinterpretation of
the results. For example, it is unclear
from the summary provided if the
question was whether the facility
owners or operators could meet 10
percent LEL for all events (i.e., a never-
to-be-exceeded limit) or if this was more
of an operational average.

We agree with the commenter that
costs cannot be considered in
establishing a MACT standard. We
based this provision on an assessment of
the overall environmental impacts
associated with the emission limitations
and concluded that the best performing
pyrophoric units without a pure
hydrogen supply, when considering
secondary impacts, was to meet a 20
percent LEL with one exception not to
exceed 35 percent LEL per year. The
API survey does not provide support to
change our analysis of the MACT floor
in the December 2015 Rule.

Comment b.4: One commenter
(—0958) pointed out that the proposed
amendment to section 63.643(c)(1)(iv) is
inconsistent with the description of the
amendment included in the preamble to
the April 2018 Proposal. Specifically,
the description of the amendment in the
preamble of the April 2018 Proposal
does not contain the additional phrase,
“‘considering all such maintenance
vents at the refinery,” which was
included in the amendatory text. The
commenter suggested that the EPA
delete this phrase as it could be
interpreted to limit the use of the 35
percent allowance to once per year per
refinery rather than to once per year per
piece of equipment.

Response b.4: We agree that the
preamble discussion and the rule
language regarding these revisions are
not consistent. We did not intend to
limit the one time per year 35 percent
LEL to the refinery; rather, we intended
it to apply to each pyrophoric unit
without a pure hydrogen supply.
Consistent with our intent as expressed
in the preamble discussion of the April
2018 Proposal, 83 FR at 15462, we are
removing the phrase, “considering all
such maintenance vents at the refinery”
from the regulatory text at section
63.643(c)(1)(iv) for the final
amendments promulgated by this
rulemaking.

What is the EPA’s final decision on the
regulatory text for maintenance vents
associated with equipment containing
pyrophoric catalyst?

We are finalizing the proposed
amendment with one change. In
response to the public comments
received, we are not including the
phrase “considering all such
maintenance vents at the refinery” in

the final regulatory text at section
63.643(c)(1)(iv), as revised by this
rulemaking.

c. Control Requirements for
Maintenance Vents

What is the history of the provisions for
the control requirements for
maintenance vents addressed in the
April 2018 Proposal?

Paragraph 63.643(a) specifies that
Group 1 miscellaneous process vents
must be controlled by 98 percent or to
20 parts per million by volume or to a
flare meeting the requirements in
section 63.670. This paragraph also
states in the second sentence that
requirements for maintenance vents are
specified in section 63.643(c), “‘and the
owner or operator is only required to
comply with the requirements in section
63.643(c).” Paragraphs (c)(1) through (3)
then specify requirements for
maintenance vents. Paragraph (c)(1)
requires that equipment must be
depressured to a control device, fuel gas
system, or back to the process until one
of the conditions in paragraph (c)(1)(i)
through (iv) is met. In reviewing these
rule requirements, the EPA noted that
we did not specify that the control
device in (c)(1) must also meet the
Group 1 miscellaneous process vent
control device requirements in
paragraph (a). The second sentence in
section 63.643(a) could be
misinterpreted to mean that a facility
complying with the maintenance vent
provisions in section 63.643(c) must
only comply with the requirements in
paragraph (c) and not the control
requirements in paragraph (a) for the
control device referenced by paragraph
(c)(1). In omitting these requirements,
we did not intend that the control
requirement for maintenance vents prior
to atmospheric release would not be
compliant with Group 1 controls as
specified in section 63.643(a). In order
to clarify this intent, we proposed to
amend paragraph section 63.643(c)(1) to
include control device specifications
equivalent to those in section 63.643(a).

What key comments were received on
the provisions for the control
requirements for maintenance vents?

We received one comment in support
of this revision.

What is the EPA’s final decision on the
provisions for the control requirements
for maintenance vents?

We are finalizing the amendment to
§63.643(c)(1) to include control device
specifications equivalent to those in
§63.643(a), as proposed.
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d. Additional Maintenance Vent
Alternative for Equipment Blinding

What is the history of the maintenance
vent alternative for equipment blinding
addressed in the April 2018 Proposal?

We proposed a new alternative
compliance option for the subset of
maintenance vents subject to the
provisions addressed at § 63.643(c)(v).
The proposed alternative compliance
option would apply to equipment that
must be blinded to seal off hydrocarbon-
containing streams prior to conducting
maintenance activities.

What key comments were received on
the maintenance vent alternative for
equipment blinding?

We received two comments on the
proposed amendment. One commenter
expressed concern regarding the burden
of the recordkeeping associated with
this alternative compliance option. The
second commenter asserted that the use
of work practice standards for
maintenance vents is illegal. As detailed
in the comment summaries and
responses included in the response to
comment document for this final rule
(Docket ID No. EPA-HQ-OAR-2010—
0682), we were not persuaded to make
changes to the proposed amendments.

What is the EPA’s final decision on the
maintenance vent alternative for
equipment blinding?

We are finalizing the new alternative
compliance option for the subset of
maintenance vents subject to the
requirements of § 63.643(c)(v) for which
equipment blinding is necessary, as
proposed.

e. Recordkeeping for Maintenance Vents
on Equipment Containing Less Than 72
Pounds per Day (Ibs/day) of Volatile
Organic Compounds (VOC)

What is the history of the provisions
regarding recordkeeping for
maintenance vents on equipment
containing less than 72 lbs/day of VOC
provisions addressed in the April 2018
Proposal?

Under section 63.643(c) an owner or
operator may designate a process vent as
a maintenance vent if the vent is only
used as a result of startup, shutdown,
maintenance, or inspection of
equipment where equipment is emptied,
depressurized, degassed, or placed into
service. The rule specifies that prior to
venting a maintenance vent to the
atmosphere, process liquids must be
removed from the equipment as much
as practical and the equipment must be
depressured to a control device, fuel gas
system, or back to the process until one
of several conditions, as applicable, is

met. One condition specifies that
equipment containing less than 72 lbs/
day of VOC can be depressured directly
to the atmosphere provided that the
mass of VOC in the equipment is
determined and provided that refiners
keep records of the process units or
equipment associated with the
maintenance vent and the date of each
maintenance vent opening, and the
estimate of the total quantity of VOC in
the equipment at the time of vent
opening. Therefore, each maintenance
vent opening would be documented on
an event-basis.

Industry petitioners noted that there
are numerous routine maintenance
activities, such as replacing sampling
line tubing or replacing a pressure
gauge, that involve potential releases of
very small amounts of VOC, often less
than 1 lb/day, that are well below the
72 lbs/day of VOC threshold provided
in section 63.643(c)(1)(iii). They
claimed that documenting each
individual event is burdensome and
unnecessary. As stated in the preamble
to the April 2018 Proposal (83 FR
15463), the EPA agrees that
documentation of each release from
maintenance vents which serve
equipment containing less than 72 1bs/
day of VOC is not necessary provided
there is a demonstration that the event
is compliant with the requirement that
the equipment contains less than 72 lbs/
day of VOC. Therefore, we proposed to
revise the event-specific recordkeeping
requirements specific to maintenance
vent openings in equipment containing
less than 72 lbs/day of VOC to only
require a record demonstrating that the
total quantity of VOC in the equipment
based on the type, size, and contents is
less than 72 lbs/day of VOC at the time
of the maintenance vent opening.

What key comments were received on
the recordkeeping for maintenance
vents on equipment containing less than
72 lbs/day of VOC provisions?

We received two comments on this
proposed amendment. One commenter
maintained that the event-specific
recordkeeping requirements are too
burdensome, while the other commenter
maintained that the recordkeeping
requirements are not adequate to assure
compliance with the rule. As detailed in
the comment summaries and responses
included in the response to comment
document for this final rule (Docket ID
No. EPA-HQ-OAR-2010-0682), we
concluded that the proposed
amendment struck the right balance
between requiring the necessary
information needed to demonstrate and
enforce compliance with the 72 lbs/day
of VOC maintenance vent provision

while reducing the recordkeeping and
reporting burden with more detailed
records.

What is the EPA’s final decision on the
recordkeeping for maintenance vents on
equipment containing less than 72 lbs/
day of VOC provisions?

We are finalizing these amendments
as proposed.

f. Bypass Monitoring for Open-Ended
Lines (OEL)

What is the history of the bypass
monitoring provisions for OELs
addressed in the April 2018 Proposal?

API and AFPM requested clarification
of the bypass monitoring provisions in
section 63.644(c) for OEL (Docket ID
Nos. EPA-HQ-OAR-2010-0682—-0892
and —0915). This provision excludes
components subject to the Refinery
MACT 1 equipment leak provisions in
section 63.648 from the bypass
monitoring requirement. Noting that the
provisions in section 63.648 only apply
to components in organic hazardous air
pollutants (HAP) service (i.e., greater
than 5-weight percent HAP), API and
AFPM asked whether the EPA also
intended to exclude open-ended valves
or lines that are in VOC service (less
than 5-weight percent HAP) and are
capped and plugged in compliance with
the standards in NSPS subpart VV or
VVa or the Hazardous Organic NESHAP
(HON; 40 CFR part 63, subpart H) that
are substantively equivalent to the
Refinery MACT 1 equipment leak
provisions in section 63.648.
Commenters noted that OELs in
conveyances carrying a Group 1 MPV
could be in less than 5-weight percent
HAP service, but could still be capped
and plugged in accordance with another
rule, such as NSPS subpart VV or VVa
or the HON. As stated in the preamble
to the proposed rule (83 FR 15464), the
EPA agrees that, because the use of a
cap, blind flange, plug, or second valve
for an open-ended valve or line is
sufficient to prevent a bypass, the
Refinery MACT 1 bypass monitoring
requirements in section 63.644(c) are
redundant with NSPS subpart VV in
these cases. Therefore, we proposed to
amend section 63.644(c) to make clear
that open-ended valves or lines that are
capped and plugged sufficient to meet
the standards in NSPS subpart VV at
§60.482-6(a)(2), (b), and (c), are not
subject to the bypass monitoring in
section 63.644(c).

What key comments were received on
the bypass monitoring provisions for
OELs?

Comment f.1: One commenter (—0958)
expressed support for the addition of
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the bypass monitoring option for capped
or plugged OELs in section 63.644(c)(3).
The commenter suggested that the EPA
similarly amend section 63.660(i)(2) to
provide this new monitoring alternative
for vent systems handling Group 1
storage vessel vents. A different
commenter (—-0953) opposed this
revision, stating that the EPA did not
show or provide any evidence to
support the statement that the
monitoring requirements are
“redundant with NSPS subpart VV.”
The commenter recommended that the
EPA require a compliance
demonstration or otherwise demonstrate
that the provisions are equivalent.

Response f.1: The December 2015
Rule bypass provisions require either a
flow indicator or the use of a valve
locked in a non-diverting position using
a car-seal or lock and key. The general
equipment leak provisions for OELs are
installation of a plug, cap or secondary
valve. Based on the effectiveness of this
equipment work practice standard,
continuous or periodic monitoring of
these secondarily-sealed lines are not
generally required. With the elimination
of the exemption for discharges
associated with maintenance activities
and process upsets under the definition
of “periodically discharged” in the
December 2015 Rule, there are a number
of process lines that are not traditional
bypass lines and that were not
previously considered an MPV or an
MPV bypass, but now are. Many of these
lines are small and not conducive to the
installation of a car-seal or lock and key
so they cannot comply with the current
bypass provisions. Most of these small
lines have been previously regulated via
Refinery MACT 1’s requirement to
comply with the NSPS open-ended line
provisions, which are an effective
means to control emissions from these
smaller lines. Because the existing
equipment leak provisions for these
types of OELs serve the same purpose
and are more appropriate for these
smaller lines, we determined that it is
reasonable to provide for this method of
compliance for these OELs.

What is the EPA’s final decision on the
bypass monitoring provisions for OELs?

We are finalizing this amendment as
proposed. In response to comments
received on the proposed rule, we are
providing this new monitoring
alternative for vent systems handling
Group 1 storage vessel vents at section
63.660(1)(2) in the final rule.

g. Compliance Date Extension for
Existing Maintenance Vents

What is the history of the compliance
date extension for existing maintenance
vents addressed in the July 2018
Proposal?

In the July 2018 Proposal, we
proposed to amend the compliance date
for maintenance vent provisions
applicable to existing sources (i.e., those
constructed or reconstructed on or
before June 30, 2014) promulgated at 40
CFR 63.643(c). The basis for this
proposal was that sources needed
additional time to follow the
“management of change” process. We
also noted that we had proposed
substantive revisions to the
maintenance vent requirements as part
of the April 2018 Proposal.

What significant comments were
received on the compliance date
extension for existing maintenance
vents?

Comment g.1: One commenter (—0968)
stated that the proposed compliance
extension is arbitrary and capricious
because the EPA has not provided any
evidence as to why refineries could not
comply with the August 1, 2017,
compliance date and why a revised
compliance date of January 30, 2019, is
as expeditious as practicable, as
required by CAA section 112(i)(3)(A).
The commenter noted that the EPA
referred to the fact that some number of
refinery owners and operators have
applied for and received compliance
extensions of up to one year from their
permitting authorities pursuant to 40
CFR 63.6(i), but does not provide any
evidence of these applications or
subsequent state agency determinations
in the rulemaking record. The
commenter further noted that the EPA’s
failure to provide this information in the
record for the rulemaking has inhibited
the public’s ability to provide fully
informed comments, and as such, the
EPA is in violation of the notice-and-
comment and public participation
requirements of CAA section 307(d).
The commenter also disagreed with the
EPA’s statement in the preamble of the
July 2018 Proposal that the source
requests for an extension from the
permitting authorities is demonstrative
of refinery owners and operators acting
on “good faith efforts.”” Rather, the
commenter asserted that the filing of
these requests shows an avoidance of
compliance with the rule.

The commenter stated that the
proposed compliance extension is
particularly harmful since the EPA has
acknowledged that there are significant
disproportionate impacts of refinery

pollution to communities of color and
low-income people. The commenter
noted that the EPA has not supported
the conclusion in the July 2018 Proposal
that the extension of compliance would
have an insignificant effect on emissions
reductions. A separate commenter
(—=0971) concurred with the EPA’s
conclusions that the proposed
compliance extension would have an
insignificant effect on emissions
reductions.

The commenter also stated that the
EPA’s reliance on regulatory uncertainty
due to the April 2018 Proposal as part
of the justification for the need for a
compliance extension is at odds with
the CAA’s explicit prohibition on any
delay or postponement of a final rule
based on reconsideration (see CAA
section 307(d)(7)(B)). The commenter
further added that this provision only
allows the EPA to stay a rule’s effective
date during reconsideration, not to
postpone compliance, and only enables
the EPA to do so for up to three months.
Another commenter
(—0971) expressed support for the
proposed compliance extension for
maintenance vents because of regulatory
uncertainty since the EPA proposed
amendments in April 2018 Proposal, but
has not yet finalized those proposed
amendments. The commenter stated
that these revisions are critical to
providing certainty as to what is
required and to assure equipment may
be isolated for maintenance under all
expected maintenance situations. The
commenter noted that maintenance
vents are located across the refinery,
and time will be needed to review
procedures that would implement those
revisions under refinery management of
change processes, incorporate the
changes into refinery compliance
procedures and recordkeeping and
reporting systems, and provide training
to employees.

Response g.1: The EPA is not
finalizing the extension of the
compliance date as proposed in July
2018. However, in order to provide
sources with time to understand the
amended maintenance requirements, to
determine which maintenance
compliance option best meets their
needs, and to come into compliance we
are modifying the compliance date so
that it is 30 days following the effective
date of the final rule. Due to the variety
of different types of maintenance vents
and their ubiquitous nature, there has
been some uncertainty as to how the
maintenance vent requirements apply;
whether the provisions, as promulgated,
are appropriate for all types of vents;
and the time needed to make the
requisite modifications to ensure
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compliance. The maintenance vent
provisions in their current form were
promulgated in the December 2015 Rule
in order to replace a start-up, shutdown
and malfunction (SSM) provision that
was included in the original MACT
standard. The EPA was replacing the
SSM provisions because in Sierra Club
v. EPA, [551 F.3d 1019 (D.C. Cir. 2008)],
the D.C. Circuit determined that SSM
provisions, similar to those included in
the Refinery MACT were inconsistent
with the requirements of the CAA. The
EPA originally provided a compliance
date as of the effective date of the
December 2015 Rule (January 30, 2016),
but subsequently extended that date to
August 2017 based on information from
refineries that they needed more time to
comply. As previously noted, many
refineries sought a further extension
until August 2018 from state permitting
authorities. Establishing a compliance
date 30 days following promulgation of
these revisions will allow refineries a
modest amount of time to ensure any
remaining maintenance vents not yet in
compliance with the MACT, as
modified through this final action, are
in compliance.

With respect to the comments on the
effect of emissions reductions relative to
the July 2018 Proposal, we reached this
conclusion based on several factors.
First, maintenance events typically
occur about once per year or less
frequently for major equipment. Thus,
during the proposed period of the
compliance extension (approximately 6
months from the August 2018
compliance date that applied to most
refineries due to extensions granted by
state permitting authorities), some
equipment would have no major events
and other equipment, at most, should
experience only one event. Second,
facilities would still be required to
comply with the general requirements to
use good air pollution control practices
during maintenance events. Many
facility owners or operators already
have standard procedures for emptying
and degassing equipment. While these
procedures are not as stringent as the
MACT requirements for maintenance
vents as adopted in the December 2015
Rule and as we had proposed in April
2018, they would provide some limit on
emissions to the atmosphere. In a
meeting with industry representatives,
an example of the type of emissions
occurring from maintenance vents was
provided to the Agency (Docket ID No.
EPA-HQ-OAR-2010-0682-0909).
Based on that example, the Agency
estimates that approximately 200 lbs of
VOC would be released from purging 6
pieces of equipment containing

pyrophoric catalyst when venting at 35
percent LEL rather than 10 percent LEL.
Based on our previous analysis of
impacts for risk and technology review
revisions to Refinery MACT 1, we
estimate approximately 10 percent of
VOC emissions are HAP, so that we
estimate on the order of approximately
3 pounds of HAP emissions (0.1 x 200/
6) would occur per major equipment
venting event. The maintenance vent
provisions as adopted in the December
2015 Rule were projected to reduce
emissions of HAP by 5,200 tons per year
(80 FR 75178, December 1, 2015).
Therefore, based on the low expected
emissions from each major equipment
venting event, the expected limited
occurrence of maintenance venting
events, and the likelihood that many
types of maintenance venting events are
in compliance with the MACT, the
compliance extension would have an
insignificant effect on emissions.

What is the EPA’s final decision on the
compliance date extension for existing
maintenance vents?

The EPA is not finalizing the
compliance extension as proposed in
the July 2018 Proposal. However, in
order to provide sources with time to
understand the amended maintenance
requirements, to determine which
maintenance compliance option best
meets their needs, and to come into
compliance, we are modifying the
compliance date so that it is 30 days
following the effective date of the final
rule.”

3. Pressure Relief Device Provisions

a. Clarification of Requirements for PRD
“in organic HAP service”

What is the history of the requirements
for PRD ““in organic HAP service”
addressed in the April 2018 Proposal?

The introductory text for the
equipment leak provisions for PRD in
section 63.648(j) requires compliance
with no detectable emission provisions
for PRD ““in organic HAP gas or vapor
service” and the pressure release
management requirements for PRD ““for
all pressure relief devices.” However,
the pressure release management
requirements for PRD in section
63.648(j)(3) are applicable only to PRD
“in organic HAP service.” There are five
specific provisions within the pressure
release management requirements for
PRD listed in paragraphs 63.648(j)(3)(i)
through (v). In the first four paragraphs,
the phrase “each [or any] affected
pressure relief device” is used, but this

7Cf. 5 U.S.C. 553(d) providing a 30-day period
prior to a rule taking effect.

phrase is missing in the fifth paragraph.
API and AFPM requested that we clarify
whether releases listed in section
63.648(j)(3)(v) are limited to PRDs “in
organic HAP service.” Consistent with
the requirements in section
63.648(j)(3)(i) through (iv) and the
Agency’s intent when promulgating the
provisions in section 63.648(j)(3), we
proposed to add the phrase, “affected
pressure relief device” to section
63.6438(j)(3)(v). We also proposed to
amend the introductory text in
paragraph (j) to add the phrase, “in
organic HAP service” at the end of the
last sentence to further clarify that the
pressure release management
requirements for PRD in section
63.648(j)(3) are applicable to ““all
pressure relief devices in organic HAP
service.”

What key comments were received on
the requirements for PRD “in organic
HAP service”’?

We did not receive any public
comments on these proposed
amendments.

What is the EPA’s final decision on the
requirements for PRD “in organic HAP
service”’?

We are finalizing these amendments
as proposed.

b. Redundant Release Prevention
Measures in 40 CFR 63.648(j)(3)(ii)

What is the history of the requirements
for redundant release prevention
measures addressed in the April 2018
Proposal?

Section 63.648(j)(3)(ii) lists options
for three redundant release prevention
measures that must be applied to
affected PRDs. The prevention measures
in paragraph (j)(3)(ii) include: (A) Flow,
temperature, level, and pressure
indicators with deadman switches,
monitors, or automatic actuators; (B)
documented routine inspection and
maintenance programs and/or operator
training (maintenance programs and
operator training may count as only one
redundant prevention measure); (C)
inherently safer designs or safety
instrumentation systems; (D) deluge
systems; and (E) staged relief system
where initial pressure relief valves (with
lower set release pressure) discharges to
a flare or other closed vent system and
control device. In their petition for
reconsideration (Docket ID No. EPA—
HQ-OAR-2010-0682—0892), API and
AFPM requested clarification as to
whether two prevention measures can
be selected from the list in
§63.648(j)(3)(ii)(A). API and AFPM
noted that the rule does not state that
the measures in paragraph (j)(3)(ii)(A)
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are to be considered a single prevention
measure. The Agency grouped the
measures listed in subparagraph A
together because of similarities they
have; however, they can be separate
measures. Therefore, as the EPA
explains in the preamble to the April
2018 Proposal (83 FR 15464), if these
measures operate independently, they
are considered two separate redundant
prevention measures.

What key comments were received on
the requirements for redundant release
prevention measures?

We did not receive any public
comments on this proposed
amendment.

What is the EPA’s final decision on the
requirements for redundant release
prevention measures?

We are finalizing the amendment to
§63.6438(j)(3)(ii)(A), which clarifies that
independent, non-duplicative systems
count as separate redundant prevention
measures, as proposed.

c. Pilot-Operated PRD and Balanced
Bellows PRD

What is the history of the provisions for
pilot-operated PRD and balanced
bellows PRD addressed in the April
2018 Proposal?

In a letter dated March 28, 2017, API
and AFPM requested clarification on
whether pilot-operated PRDs are
required to comply with the pressure
release management provisions of
section 63.648(j)(1) through (3). Based
on our understanding of pilot-operated
PRD (see memorandum, ‘‘Pilot- operated
PRD,” in Docket ID No. EPA-HQ-OAR-
2010-0682) and balanced bellows PRD,
we proposed that pilot-operated and
balanced bellows PRD are subject to the
requirements in section 63.648(j)(1) and
(2), but are not subject to the
requirements in section 63.6438(j)(3)
because the primary releases from these
PRD are vented to a control device. We
also proposed to amend the reporting
requirements in section 63.655(g)(10)
and the recordkeeping requirements in
section 63.655(i)(11) to retain the
requirements to report and keep records
of each release to the atmosphere
through the pilot vent that exceeds 72
Ibs/day of VOC, including the duration
of the pressure release through the pilot
vent and the estimate of the mass
quantity of each organic HAP release.

What key comments were received on
the provisions for pilot-operated PRD
and balanced bellows PRD?

We received one public comment on
this proposed amendment. The
commenter was generally opposed to

the addition of balanced bellows and
pilot-operated PRD to the work practice
standard requirements for PRD. The
comment and the EPA’s response are
available in the response to comments
document for this rulemaking (Docket
ID No. EPA-HQ-OAR-2010-0682).

What is the EPA’s final decision on the
provisions for pilot-operated PRD and
balanced bellows PRD?

We are finalizing these amendments
as proposed.

4. Delayed Coking Unit Decoking
Operation Provisions

What is the history of the delayed
coking unit decoking operation
provisions addressed in the April 2018
Proposal?

The provisions in 40 CFR 63.657(a)
require owners or operators of DCU to
depressure each coke drum to a closed
blowdown system until the coke drum
vessel pressure or temperature meets the
applicable limits specified in the rule (2
psig or 220 degrees Fahrenheit for
existing sources). Special provisions are
provided in 40 CFR 63.657(e) and (f) for
DCU using ‘““water overflow” or
“double-quench” method of cooling,
respectively. According to 40 CFR
63.657(e), the owner or operator of a
DCU using the “water overflow”
method of coke cooling must hardpipe
the overflow water (i.e., via an overhead
line) or otherwise prevent exposure of
the overflow water to the atmosphere
when transferring the overflow water to
the overflow water storage tank
whenever the coke drum vessel
temperature exceeds 220 degrees
Fahrenheit. The provision in 40 CFR
63.657(e) also provides that the
overflow water storage tank may be an
open or fixed-roof tank provided that a
submerged fill pipe (pipe outlet below
existing liquid level in the tank) is used
to transfer overflow water to the tank.

In the October 18, 2016,
reconsideration proposal, we opened
the provisions in 40 CFR 63.657(e) for
public comment, but we did not
propose to amend the requirements. In
response to the October 18, 2016,
reconsideration proposal, we received
several comments regarding the
provisions in 40 CFR 63.657(e) for DCU
using the water overflow method of
coke cooling. Based on these comments,
in the April 2018 Proposal we proposed
amendments to the water overflow
requirements in 40 CFR 63.657(e) to
clarify that an owner or operator of a
DCU with a water overflow design does
not need to comply with the provisions
in 40 CFR 63.657(e) if they comply with
the primary pressure or temperature
limits in 40 CFR 63.657(a) prior to

overflowing any water. We also
proposed to add a requirement to use a
separator or disengaging device when
using the water overflow method of
cooling to prevent entrainment of gases
from the coke drum vessel to the
overflow water storage tank and we
proposed that gases from the separator
must be routed to a closed vent
blowdown system or otherwise
controlled following the requirements
for a Group 1 miscellaneous process
vent. As separators appear to be an
integral part of the water overflow
system design, we did not project any
capital investment or additional
operating costs associated with this
proposed amendment.

What key comments were received on
the delayed coking unit decoking
operation provisions?

The following is a summary of the key
comments received in response to our
April 2018 Proposal and our responses
to these comments. Detailed public
comments and the EPA responses are
included in the response to comments
document for this final action (Docket
ID EPA-HQ-OAR-2010-0682).

Comment 1: Industry commenters
(—0955, —0958) stated that the proposed
amendment to require DCU using the
water overflow compliance option to
have a disengaging device is
unsupported by the record for the
proposed rule and was not included in
the Information Collection Request (ICR)
or MACT floor analysis supporting the
December 2015 Rule. The commenters
noted that the EPA has not determined
how many DCU use the water overflow
method of coke cooling or how many
will require the installation of a
disengaging device, instead basing the
provisions on a report by one facility
using such a device. The same
commenters stated that the EPA has not
quantified the expected emission
reductions associated with the proposed
amendment to require DCU using the
water overflow compliance option to
have a disengaging device. One of the
commenters (—0955) maintained that the
emissions from the overflow water are
small and sufficiently controlled via the
submerged fill requirement. This
commenter provided various analyses to
support their contention that the
emissions from their overflow water are
small, including results of facility-
specific industrial hygiene monitoring
programs, which the commenter claims
have shown that operators exposures to
benzene are “orders of magnitude below
the Occupational Safety and Health
Administration (OSHA) exposure limit
of 1.0 parts per million (ppm), at 0.003
ppm (300 parts per billion (ppb)) and
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less.”” Both of these commenters also
asserted that the EPA should not
finalize the proposed amendment to
require DCU using the water overflow
compliance option to have a
disengaging device.

Another commenter (—0953) asserted
that the EPA did not provide any
quantitative assessment of emissions
from water overflow DCU compared to
the primary MACT standard in order to
demonstrate that the water overflow is
at least as stringent as the MACT floor
requirement (no draining or venting
until the pressure in the drum is at or
below 2 psig). According to the
commenter, without this direct
supporting analysis, the EPA’s inclusion
of the water overflow provision is
arbitrary and capricious. The
commenter recommended that the water
overflow provisions not be finalized or
that additional control requirements be
placed on the storage tank receiving the
water overflow. Specifically, the
commenter recommended that the rule
require these tanks to be vented to a
control device that achieves 98-percent
destruction efficiency or better.
Alternatively, the commenter
recommended that the EPA develop
minimum requirements for the liquid
height and volume of water in the
receiving tank and a maximum limit on
the temperature of the water in the tank.
The commenter also recommended that
the EPA set restrictions on the re-use of
the overflow water without prior
additional treatment to remove organic
contaminants.

Two commenters (—0955, —0958)
stated that, if the requirement to use a
disengaging device is finalized, the EPA
should provide a compliance date 3
years after the effective date of the rule,
as provided under CAA section
112(i)(3)(A), due to the expected
expense and timing needed for
equipment installation to comply with
this requirement. One commenter
(—0955) described the specific steps
required for a DCU system not equipped
with a disengaging device to comply
with the proposed rule including:
Design, engineering, permit application
submission and permit receipt, and
installation, estimating it will take
between 24-36 months to complete.

Response 1: We agree that we did not
include the water overflow provisions
in the MACT floor analysis supporting
the December 2015 Rule. The MACT
floor analysis resulted in a
determination that emissions from the
DCU must be controlled (no
atmospheric venting, draining or
deheading of the coke drum) until the
coke drum vessel pressure is at or below
2 psig is the MACT floor. In developing

an alternative compliance method, such
as the DCU water overflow provisions,
we are only required to ensure that the
alternative being provided is at least as
stringent (achieves the same or lower
emissions) as the established MACT
floor.

We disagree that the record does not
support the proposal. In comments
received on the June 30, 2014, proposed
risk and technology review ‘“Sector
Rule,” Phillips 66 requested special
provisions for water overflow (see
Docket ID No. EPA-HQ-OAR-0682—
0614). Further, we understood from
background meetings that there are two
main suppliers of DCU technology, one
of which took over the ConocoPhillips
technology licenses (see Docket ID No.
EPA-HQ-OAR-2010-0682-0216). As
Phillips 66 was an initial developer of
the technology, we surmised that the
DCU designed for water overflow were
likely all based on the Phillips 66
design. They also noted in their
comments that they operated two units
with water overflow design. While the
ICR supporting the December 2015 Rule
did not specifically ask about the water
overflow method of cooling, we did ask
the height of the drum and the height of
the water in the drum prior to first
draining. Three DCU were reported to
have water height when first draining
equal to the drum height and two DCU
were reported to have water height
greater than the drum height. From
these data, we estimated that 2 to 5 DCU
used the water overflow method of
cooling. We understood that Phillips 66
likely operated most of the DCU
designed to use the water overflow
method of cooling. Therefore, when
Phillips 66 provided a water overflow
DCU design that included a water-vapor
disengaging drum, we expected all
water overflow DCU had this design. In
subsequent meetings with API and
AFPM, we discussed our findings and
our intention to add a requirement for
a vapor disengaging drum (see Docket
ID No. EPA-HQ-OAR-2010-0682—-0910
and —0911). These records clearly show
we carefully considered this proposed
requirement and we informed industry
representatives from API, AFPM, and
some individual refinery representatives
of our conclusions prior to the proposal.

We agree that the EPA has not
provided a quantitative assessment of
the emissions from the DCU when using
water overflow. Rather, for the
December 2015 Rule, we relied on a
qualitative assessment because the
precise mechanism of the emissions
from the DCU is not well understood.
This qualitative analysis did not
consider the entrainment of gases in the
overflow water or the need for the use

of a disengaging drum. To support this
final action, we estimated, to the best of
our ability, the emissions from a typical
DCU using water overflow method of
cooling for units using a vapor
disengaging device and one with no
vapor disengaging device and compared
them with the emissions projected for a
DCU using conventional method of
cooling complying with the 2 psig
MACT standard. We found that the
emissions from a DCU using water
overflow method of cooling and a vapor
disengaging device had emissions
significantly less than a conventional
DCU complying with the 2 psig
standard. We also found that the
emissions from a DCU using the water
overflow method of cooling without a
vapor disengaging device could have
emissions exceeding those for a
conventional DCU complying with the 2
psig pressure limit (see memorandum
entitled “Estimating Emissions from
Delayed Coking Units Using the Water
Overflow Method of Cooling” in Docket
ID No. EPA-HQ-OAR-2010-0682). Our
emission estimates are higher than the
emissions estimated by the commenter
because their analyses did not consider
entrained gases in the overflow water. In
a follow-up meeting with this
commenter, we learned that the
concentration monitored near the
overflow water tank was 0.3 ppm
benzene (consistent with the value of
300 ppb). This concentration, while
below the OSHA exposure limit of 1
ppm, is not “‘orders of magnitude
below” the OSHA exposure limit and
provides strong evidence that emissions
near the water overflow tank are higher
than would be projected based on their
analysis submitted during the comment
period.

Based on our analysis, we find that
the water overflow method of cooling
alternative achieves greater emission
reductions than the primary 2 psig
pressure limit when a vapor disengaging
device is used for the overflow water
prior to the water storage tank. Because
emissions without the disengaging
device in the case where the receiving
tank is not vented to a control device
can exceed that of a conventional DCU
complying with the 2 psig pressure
limit, we conclude that it is necessary
for the alternative compliance method
to require use of a disengaging device
unless the receiving tank is vented to a
control device.

Although cost consideration is not
relevant for determining MACT, we
disagree that the EPA did not consider
the expense of installing a disengaging
device. As part of the cost estimates for
the DCU MACT requirements
established in the December 2015 Rule,
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80 FR 75226, we considered compliance
costs for every DCU that did not already
meet the 2 psig pressure limit. Because
we already considered compliance costs
in our burden estimates for the
December 2015 Rule, there was no basis
for assuming that compliance with the
alternative standard proposed here
would result in additional or otherwise
different compliance costs and to do so
would result in double-counting the
compliance costs.

With respect to the commenter
requesting additional controls on the
tank receiving the water overflow, our
analysis supports the conclusion that
the main source of emissions from the
water overflow systems is entrained
vapors in the overflow water. We agree
that venting the receiving tank to a
control device is a reasonable
alternative to using a disengaging device
and we have added this as an alternative
compliance option for DCU using the
water overflow method of cooling.
However, venting the receiving tank to
a control device when a vapor
disengaging device is already used is
unnecessary and redundant. We agree
that adding certain limitations on
overflow water temperature, receiving
tank water volume and temperature can
help to reduce emissions when a vapor
disengaging device is not used, but we
do not believe adding these limitations
will make water overflow without a
vapor disengaging device equivalent to
the primary 2 psig emission limitation.
Based on our analysis, we find that the
use of a disengaging device with
submerged fill requirement is as
stringent as the MACT floor and that
additional restrictions on the receiving
storage vessel for these DCU are not
necessary to comply with MACT.

Finally, regarding the compliance
date, we agree that it will take time to
design, procure, and install a
disengaging drum for those DCU using
water overflow and that do not currently
have a disengaging drum. Similarly,
venting the receiving tank to a control
device as an alternative to using a
disengaging device will also require
time to design and retrofit the tank with
a fixed roof and closed vent system to
control. We originally provided a 3-year
compliance schedule due to the design,
engineering, and equipment installation
that could be required to meet the
emission limitations for DCU in the
December 2015 Rule. As the December
2015 Rule did not require a vapor
disengaging drum or controlled tank
and similar enhancements in the
enclosed blowdown system will be
needed for facilities to comply with the
April 2018 Proposal, we are providing a
limited compliance extension, of 2 years

from the effective date of this final rule
that alters the work practice standard by
establishing the vapor disengaging drum
requirement. This extension will only
be afforded for DCU that use the water
overflow method of cooling without
adequate systems for a vapor
disengaging device or controlled tank,
which we consider to be as expeditious
as practicable based on comments
received on the April 2018 Proposal. We
are also including operational
requirements on the water overflow
system for these DCU in the interim to
minimize emissions to the greatest
extent possible as requested by one of
the commenters. These operational
limits will not require any additional
equipment, so implementation can
occur immediately. We do not expect
that these operational limits are
sufficient to ensure that emissions from
these units will be less than
conventional DCU complying with the 2
psig standard at all times, but they will
help to ensure emissions are not
unrestricted in this interim period. We
also note that pursuant to the provisions
in § 63.6(i), which are generally
applicable, refinery owners or operators
may seek compliance extensions on a
case-by-case basis if necessary.

What is the EPA’s final decision on the
delayed coking unit decoking operation
provisions?

We are finalizing the requirement for
DCU using the water overflow
provisions in section 63.657(e) to use a
separator or disengaging device to
prevent entrainment of gases in the
cooling water. In response to comments,
we are providing a limited compliance
extension, of 2 years from the effective
date of this final rule, only for DCU that
use the water overflow method of
cooling that document the need to
design, procure, and install a
disengaging device, which we consider
to be as expeditious as practicable based
on comments received on the April
2018 Proposal. We are providing
operational restrictions on these DCU in
the interim to minimize emissions to the
greatest extent possible. Finally, in
response to comments, we are
including, as an alternative to the use of
a vapor disengaging drum, requirements
to discharge the overflow water to a
storage vessel vented to a control device
(i.e., a vessel meeting the requirements
for storage vessels in 40 CFR part 63,
subpart SS).

5. Fenceline Monitoring Provisions

What is the history of the fenceline
monitoring provisions addressed in the
April 2018 Proposal?

We proposed several amendments to
the fenceline monitoring provisions in
Refinery MACT 1. Many of the proposed
revisions to the fenceline monitoring
provisions are related to requirements
for reporting monitoring data.

The December 2015 Rule included
new EPA Methods 325A and B
specifying monitor siting and
quantitative sample analysis
procedures. Method 325A requires an
additional monitor be placed near
known VOC emission sources if the
VOC emissions source is located within
50 meters of the monitoring perimeter
and the source is between two monitors.
In the April 2018 Proposal, we proposed
an alternative to the additional monitor
siting requirements if the only known
VOC emission sources within 50 meters
of the monitoring perimeter between
two monitors are pumps, valves,
connectors, sampling connections, and
open-ended line sources. The proposed
alternative requires that these sources be
actively monitored monthly using
audio, visual, or olfactory means and
quarterly using Method 21 or the AWP
for equipment leaks.

In addition, we proposed to revise the
quarterly reporting requirements in
section 63.655(h)(8) to specify that it
means calendar year quarters (i.e.,
Quarter 1 is from January 1 to March 31;
Quarter 2 is from April 1 through June
30; Quarter 3 is from July 1 through
September 30; and Quarter 4 is from
October 1 through December 31) rather
than being tied to the date compliance
monitoring began.

We also proposed to require one field
blank per sampling period rather than
two as currently required. Similarly, we
proposed to decrease the number of
duplicate samples that must be
collected each sampling period. Instead
of requiring a duplicate sample for every
10 monitoring locations, we proposed
that facilities with 19 or fewer
monitoring locations be required to
collect one duplicate sample per
sampling period and facilities with 20
or more sampling locations be required
to collect two duplicate samples per
sampling period. We also proposed to
require that duplicate samples be
averaged together to determine the
sampling location’s benzene
concentration for the purposes of
calculating the benzene concentration
difference (Ac).

Consistent with the requirements in
section 63.658(k) for requesting an
alternative test method for collecting
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and/or analyzing samples, we also
proposed to revise the Table 6 entry for
section 63.7(f) to indicate that section
63.7(f) applies except that alternatives
directly specified in 40 CFR part 63,
subpart CC, do not require additional
notification to the Administrator or the
approval of the Administrator.

What key comments were received on
the fenceline monitoring provisions?

We received minor comments on
these proposed revisions. The comment
summaries and the EPA responses are
available in the response to comments
document for this final rule (Docket ID
No. EPA-HQ-OAR-2010-0682).

What is the EPA’s final decision on the
fenceline monitoring provisions?

The proposed revisions to the
fenceline monitoring requirements, as
described above, are being finalized as
proposed with one minor change. In the
April 2018 proposal, § 63.655(h)(8)(viii)
specified that CEDRI would calculate
the biweekly concentration difference
(Ac) for benzene for each sampling
period and the annual average Ac for
benzene for each sampling period.
However, in order to accurately reflect
CEDRTI’s current configuration, we are
finalizing § 63.655(h)(8)(viii) to require
the reporter to calculate and report the
values of the biweekly and annual
average Ac for benzene.

6. Storage Vessel Provisions

What is the history of the storage vessel
provisions addressed in the April 2018
Proposal?

We received comments from API and
AFPM in their February 1, 2016,
petition for reconsideration regarding
the incorporation of 40 CFR part 63,
subpart WW, storage vessel provisions
and 40 CFR part 63, subpart SS, closed
vent systems and control device
provisions into Refinery MACT 1
requirements for Group 1 storage vessels
at 40 CFR 63.660. The pre-amended
version of the Refinery MACT 1 rule
specified (by cross reference at 40 CFR
63.646) that storage vessels containing
liquids with a vapor pressure of 76.6
kilopascals (approximately 11 pounds
per square inch (psi)) or greater must be
vented to a closed vent system or to a
control device consistent with the
requirements in section 63.119 of the
HON. API and AFPM pointed out that
the EPA did not retain this provision at
40 CFR 63.660 in the December 2015
Rule. We agree that the language was
inadvertently omitted. We did not
intend to deviate from the longstanding
requirement limiting the vapor pressure
of material that can be stored in a
floating roof tank. Therefore, we

proposed to revise the introductory text
in 40 CFR 63.660 to clarify that owners
or operators of affected Group 1 storage
vessels storing liquids with a maximum
true vapor pressure less than 76.6
kilopascals (11.0 psi) can comply with
either the requirements in 40 CFR part
63, subpart WW or SS, and that owners
or operators storing liquids with a
maximum true vapor pressure greater
than or equal to 76.6 kilopascals (11.0
psi) must comply with the requirements
in 40 CFR part 63, subpart SS.

We also received comments from API
and AFPM in their February 1, 2016,
petition for reconsideration regarding
provisions in section 63.660(b). Section
63.660(b)(1) allows Group 1 storage
vessels to comply with alternatives to
those specified in section 63.1063(a)(2)
of subpart WW. Section 63.660(b)(2)
specifies additional controls for ladders
having at least one slotted leg. The
petitioners explained that section
63.1063(a)(2)(ix) provides extended
compliance time for these controls, but
that it is unclear whether this additional
compliance time extends to the use of
the alternatives to comply with section
63.660(b). We proposed language to
clarify that the additional compliance
time specified in the alternative
included at section 63.1063(a)(2) applies
to the implementation of controls in
section 63.660(b).

We also proposed language to clarify
at section 63.660(e) that the initial
inspection requirements that apply with
initial filling of the storage vessels are
not required again if a vessel transitions
from the existing source requirements in
section 63.646 to new source
requirements in section 63.660.

The following is a summary of the
comment received in response to our
April 2018 Proposal and our response to
this comment. We did not receive any
other comments related to the proposed
amendments for storage vessels.

What comment was received on the
storage vessel provisions?

Comment 1: One commenter (—0958)
claims that the EPA proposed revisions
to the introductory paragraph of section
63.660 to allow certain storage vessels to
comply with alternative requirements is
not an acceptable control measure. The
commenter states that the proposed
revisions included 11.0 psia as
parenthetical equivalent to the 76.6 kPa
threshold. The commenter
recommended that the EPA revise the
11.0 psia to 11.1 psia as this represents
a more accurate conversion and
consistency with historical regulations.

Response 1: Upon reviewing this
issue, we agree with the commenter that
11.1 psia is the correct value to use

when converting 76.6 kilopascals to psia
and we are revising the proposed
language to use 11.1 psia rather than
11.0 psia in this introductory paragraph.

What is the EPA’s final decision on the
storage vessel provisions?

After considering public comments on
the proposed amendments, the EPA is
finalizing the amendment to the
introductory text in 40 CFR 63.660 with
a change from 11.0 psia to 11.1 psia. We
are finalizing the amendments to section
63.660(b) and section 63.660(e) as
proposed.

7. Flare Control Device Provisions

What is the history of the flare control
device provisions addressed in the April
2018 Proposal?

API and AFPM requested clarification
in a December 1, 2016, letter to the EPA
(Docket ID No. EPA-HQ-OAR-2010-
0682—-0913) regarding assist steam line
designs that entrain air into the lower or
upper steam at the flare tip. The
industry representatives noted that
many of the steam-assisted flare lines
have this type of air entrainment and
likely were part of the dataset analyzed
to develop the standards established in
the December 2015 Rule for steam-
assisted flares. API and AFPM,
therefore, maintain that these flares
should not be considered to have assist
air, and that they are appropriately and
adequately regulated under the final
standards in the December 2015 Rule for
steam-assisted flares. Because flares
with assist air are required to comply
with both a combustion zone net
heating value (NHV,,) and a net heating
value dilution parameter (NHVgj), there
is increased burden in having to comply
with two operating parameters, and API
and AFPM contend that this burden is
unnecessary.

In the preamble to the April 2018
Proposal, we stated that air intentionally
entrained through steam nozzles meets
the definition of assist air. However, we
also noted that if this is the only assist
air introduced prior to or at the flare tip,
it is reasonable in most cases for the
owner or operator to only need to
comply with the NHV,, operating limit.
We also noted that, for flare tips with an
effective tip diameter of 9 inches or
more, there are no flare tip steam
induction designs that can entrain
enough assist air to cause a flare
operator to have a deviation of the
NHVg; operating limit without first
deviating from the NHV,, operating
limit. Therefore, we proposed in section
63.670(f)(1) to allow owners or operators
of flares whose only assist air is from
perimeter assist air entrained in lower
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and upper steam at the flare tip and
with a flare tip diameter of 9 inches or
greater to comply only with the NHV,,
operating limit. Steam-assisted flares
with perimeter assist air and an effective
tip diameter of less than 9 inches would
remain subject to the requirement to
account for the amount of assist air
intentionally entrained within the
calculation of NHVg;. We further
proposed to add provisions to section
63.670(i)(6) specifying that owners or
operators of these smaller diameter
steam-assisted flares use the steam flow
rate and the maximum design air-to-
steam ratio of the steam tube’s air
entrainment system for determining the
flow rate of this assist air.

We also proposed several clarifying
amendments for flares in response to
API and AFPM’s February 1, 2016,
petition for reconsideration (Docket ID
No. EPA-HQ-OAR-2010-0682—-0892) as
outlined below.

e For air assisted flares, we proposed
to amend section 63.670(i)(5) to include
provisions for continuously monitoring
fan speed or power and using fan curves
for determining assist air flow rates to
clarify that this is an acceptable method
of determining air flow rates.

e We proposed two amendments
relative to the visible emissions
monitoring requirements in section
63.670(h) and (h)(1). We proposed to
clarify that the initial 2-hour visible
emission demonstration should be
conducted the first time regulated
materials are routed to the flare. We also
proposed to amend section 63.670(h)(1)
to clarify that the daily 5-minute
observations must only be conducted on
days the flare receives regulated
materials and that the additional visible
emissions monitoring is specific to cases
when visible emissions are observed
while regulated material is routed to the
flare.

e We proposed to amend section
63.670(0)(1)(iii)(B) to clarify that the
owner or operator must establish the
smokeless capacity of the flare in a 15-
minute block average and to amend
section 63.670(0)(3)(i) to clarify that the
exceedance of the smokeless capacity of
the flare is based on a 15-minute block
average.

What comments were received on the
flare control device provisions?

The following is a summary of one
comment received in response to our
April 2018 Proposal and our response to
this comment. All other comments
related to the proposed amendments for
the flare provisions are included in the
response to comments document for this
final action (Docket ID No. EPA-HQ-
2010-0682).

Comment 1: One commenter (—0958)
explained that assist air may only be
entrained in upper steam. Thus, they
requested that the proposed revision to
section 63.670(f)(1) and section
63.670(i)(6) be changed from ‘“‘lower and
upper” to “lower and/or upper.” The
commenter also requested that the EPA
clarify that the tip diameter referenced
in section 63.670(i)(6) is the effective
diameter as defined in section
63.670(n)(1) and section 63.670(k)(1).
Finally, the commenter requested that
the EPA clarify that section 63.670(i)(6)
applies to flares with an effective
diameter less than 9 inches and stated
that perimeter air monitoring for a
steam-assisted flare with an effective
diameter equal to or greater than 9
inches is not required.

Response 1: We did not mean to limit
the air entrainment provisions to only
instances where air is entrained in both
lower and upper steam at the flare tip.
We agree that the language ‘“lower and/
or upper steam” is more accurate and
consistent with our intent. We also
agree that we should refer to the
“effective diameter” of the flare tip as
defined in the equation for NHVy; in
section 63.670(n)(1). This clarification
was made in section 63.670(f)(1); this
term is not used in section 63.670(i)(6).

What is the EPA’s final decision on the
flare control device provisions?

After considering the comments, we
are finalizing the proposed amendment
in section 63.670(f)(1) and section
63.670(i)(6) with a change in language
from “lower and upper” to “lower and/
or upper.” We are also finalizing the
proposed amendment in section
63.670(f)(1) with a change in language
from “flare tip diameter” to “effective
diameter,” a term that is defined in
section 63.670(n)(1) and section
63.670(k)(1). The proposed clarifying
amendments related to air assisted
flares, visible emissions monitoring
requirements, and smokeless capacity of
the flare are being finalized as proposed.

8. Recordkeeping and Reporting
Provisions

What is the history of the recordkeeping
and reporting provisions addressed in
the April 2018 Proposal?

We proposed several clarifying
amendments for recordkeeping and
reporting requirements in response to
questions received from API and AFPM
as well as in response to API and
AFPM’s March 28, 2017, letter (Docket
ID No. EPA-HQ-OAR-2010-0682—
0915).

Refinery owners or operators must
submit a NOCS with 150 days of the

compliance date associated with the
provisions in the December 2015 Rule.
We proposed to amend sections
63.655(f) and (f)(6) to provide that
sources having a compliance date on or
after February 1, 2016, may submit the
NOCS in the periodic report rather than
as a separate submission.

We proposed several amendments for
electronic reporting requirements at
sections 63.655(f)(1)(1)(B)(3) and (C)(2),
()(1)(1ii), (H(2), and (f)(4) to clarify that
when the results of performance tests or
evaluations are reported in the NOCS,
the results are due by the date the NOCS
is due, whether the results are reported
via Compliance and Emissions Data
Reporting Interface (CEDRI) or in hard
copy as part of the NOCS report. If the
results are reported via CEDRI, we also
proposed to specify that sources need
not resubmit those results in the NOCS,
but may instead submit specified
information identifying that a
performance test or evaluation was
conducted and the units and pollutants
that were tested. We also proposed to
add the phrase “Unless otherwise
specified by this subpart” to sections
63.655(h)(9)(i) and (ii) to make clear that
test results associated with a NOCS
report are due at the time the NOCS is
due and not within 60 days of
completing the performance test or
evaluation. We also proposed to amend
several references in Table 6—General
Provisions Applicability to Subpart CC
that discuss reporting requirements for
performance tests or performance
evaluations.

We proposed to revise the provision
in section 63.655(h)(10) to include
processes to assert claims of EPA system
outage or force majeure events as a basis
for extending the electronic reporting
deadlines.

We also proposed to revise section
63.655(1)(5) to restore the subparagraphs
which were inadvertently not included
in the published CFR due to a clerical
€rTor.

The amendments to section
63.655(h)(5)(iii) included in the
December 2015 Rule (80 FR 75247) were
not included in the regulations as
published by the CFR. As reflected in
the instructions to the amendments, we
intended for the option to use an
automated data compression recording
system to be an approved monitoring
alternative. In addition, in reviewing
this amendment, the EPA noted that 40
CFR 63.655(h)(5) specifically addresses
mechanisms for owners or operators to
request approval for alternatives to the
continuous operating parameter
monitoring and recordkeeping
provisions, while the provisions in 40
CFR 63.655(i)(3) specifically include
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options already approved for
continuous parameter monitoring
system (CPMS). Consistent with our
intent for the use of an automated data
compression recording system to be an
approved monitoring alternative, we
proposed to move paragraph
63.655(h)(5)(iii) to 63.655(i)(3)(ii)(C).

Finally, we proposed a number of
editorial and other corrections in Table
2 of the April 2018 Proposal (83 FR
15470).

What significant comments were
received on the recordkeeping and
reporting provisions?

The following is a summary of the
significant comments received in
response to our April 2018 Proposal and
our response to these comments. All
other comments related to the proposed
amendments for the recordkeeping and
reporting provisions are included in the
response to comments document for this
final action (Docket ID No. EPA-HQ-
2010-0682).

Comment 1: One commenter (—0958)
objected to the proposed revisions to
section 63.655(f) and section
63.655(f)(6) which require facilities to
include their NOCS in the periodic
report following the compliance
activity. The commenter suggested that
the EPA revert to the 150-day NOCS
submission requirements as was
included in the December 2015 Rule
amendments for the sources listed in
Table 11 of 40 CFR part 63, subpart CC,
which have a compliance date on or
after February 1, 2016. The commenter
explained that for petroleum refinery
owners and operators completing
compliance activities requiring an
NOCS in the latter half of the periodic
reporting period, as little as 60 days
could be provided to perform the test
and generate the submission in order to
include it in the periodic report.

Response 1: The proposed revisions
were specifically included to address
the commenter’s original request to
align the new compliance notifications
with the semiannual periodic reports to
reduce burden. As the commenter has
withdrawn the request for these
revisions, we are not finalizing these
proposed revisions.

Comment 2: One commenter (—0958)
supported the proposed revision
allowing petroleum refinery owners and
operators to request an extension for
reporting under specified
circumstances. One such circumstance
is if the EPA’s electronic reporting
systems is out-of-service in the five
business days prior to the report due
date. Proposed revisions in section
63.655(h)(10)(i) and section
63.1575(1)(1) require the extension

request to include the date, time, and
length of the electronic reporting system
outage. The commenter requested that
the EPA remove these details from the
requirements for the extension request
as this is information the EPA, rather
than the reporter, keeps. The commenter
suggested that the EPA could require
reporters to identify the dates on which
they attempted to access the system in
the 5-day period preceding the reporting
due date.

Response 2: We agree with the
commenter. While users may know the
length of time for a planned outage, as
this information is provided to users, it
is unlikely that a user will know the
length of time for an unplanned outage.
However, users will know the dates and
times that they attempted but were
unable to access the system. Therefore,
we have revised the language in section
63.655(h)(10)(i) and section
63.1575(1)(1) to state that owner or
operators must provide information on
the date(s) and time(s) the Central Data
Exchange (CDX) or the CEDRI was
unavailable when the user attempted to
access it in the 5 business days prior to
the submission deadline.

What is the EPA’s final decision on the
recordkeeping and reporting provisions?

In response to the public comments
received, we are not finalizing the
proposed amendments to section
63.655(f) and section 63.655(f)(6) which
require facilities to include their NOCS
in the periodic report following the
compliance activity.

Also in response to the public
comments received, we are finalizing
the proposed amendment to section
63.655(h)(10) with changes. In the final
rule, a refinery owner or operator’s
request for an extension must include
information on the date(s) and time(s)
the CDX or the CEDRI was unavailable
when the user attempted to access it in
the 5 business days prior to the
submission deadline, rather than
requiring information regarding the
length of the outage.

We are finalizing the amendments to
the electric reporting requirements in
sections 63.655(f)(1)(i)(B)(3) and (C)(2),
(H(1)(iii), (f)(2), and (f)(4), sections
63.655(h)(9)(i) and (ii), and Table 6—
General Provisions Applicability to 40
CFR part 63, subpart CC, as proposed.

We are finalizing the restoration of
paragraph 63.655(i)(5), as proposed. We
are also finalizing moving paragraph
63.655(h)(5)(iii) to 63.655(1)(3)(ii)(C), as
proposed. We are also finalizing the
editorial and other corrections in Table
2 of the April 2018 Proposal (83 FR
15470), as proposed.

B. Clarifications and Technical
Corrections to Refinery MACT 2

1. FCCU Provisions

What is the history of the FCCU
provisions addressed in the April 2018
Proposal?

In order to demonstrate compliance
with the alternative particulate matter
(PM) standard for FCCU as provided at
section 63.1564(a)(5)(ii), the outlet
(exhaust) gas flow rate of the catalyst
regenerator must be determined. As
provided in section 63.1573(a), owners
or operators may determine this flow
rate using a flow CPMS or an
alternative. Currently, the language in
section 63.1573(a) restricts the use of
the alternative to occasions when ‘“‘the
unit does not introduce any other gas
streams into the catalyst regenerator
vent.” API and AFPM (Docket ID No.
EPA-HQ-OAR-2010-0682-0915) claim
that while this restriction is appropriate
for determining the flow rate for
applying emissions limitations
downstream of the regenerator because
additional gases introduced to the vent
would not be measured using this
method, it is not a necessary constraint
for determining compliance with the
alternative PM limit. This is because the
alternative PM standard applies at the
outlet of the regenerator prior to the
primary cyclone inlet and this is the
flow measured by the alternative in
section 63.1573(a). As described in the
preamble of the April 2018 Proposal (83
FR 15471). We proposed to amend
section 63.1573(a) to remove that
restriction.

Additionally, APT and AFPM noted in
their February 1, 2016, petition (EPA—
HQ-0OAR-2010-0682-0892) for
reconsideration that the FCCU
alternative organic HAP standard for
startup, shutdown, and hot standby in
section 63.1565(a)(5)(ii) requires
maintaining the oxygen concentration in
the regenerator exhaust gas at or above
1 volume percent (dry) (i.e., greater than
or equal to 1-percent oxygen (O»)
measured on a dry basis); however, they
claim process O analyzers measure O,
on a wet basis. As described in the
preamble of the April 2018 Proposal (83
FR 15471), meeting the 1-percent O,
standard on a wet basis measurement
will always mean that there is more O»
than if the concentration value is
corrected to a dry basis. As such, we
proposed to amend section
63.1565(a)(5)(ii) and Table 10 to allow
for the use of a wet O, measurement for
demonstrating compliance with the
standard so long as it is used directly
with no correction for moisture content.



60710

Federal Register/Vol. 83, No. 227 /Monday, November 26, 2018/Rules and Regulations

The following is a summary of the one
comment received in response to our
April 2018 Proposal and our response to
this comment on the proposed
amendments to the FCCU provisions.

What comment was received on the
FCCU provisions?

Comment 1: One commenter (—0958)
supported the EPA’s proposed revisions
to section 63.1573(a)(1), which allows
the use of the inlet velocity requirement
during periods of startup, shutdown,
and malfunction (SSM) for an FCCU as
an alternative to the PM standard
regardless of the configuration of the
catalytic regenerator exhaust vent
stream. The same commenter suggested
additional clarifications relative to the
alternative PM standard. These
clarifications include:

(1) Amending the last sentence in
section 63.1573(a)(1) to clarify that the
requirement to use the same procedure
for performance tests and subsequent
monitoring does not apply to the use of
the alternative in section 63.1564(c)(5),
since the alternative only applies during
SSM.

(2) Revising the first sentence of
section 63.1573(a)(2) to specifically
allow use for demonstrating compliance
with section 63.1564(c)(5).

(3) Amending the footnote to Item 12
in Table 3 to make it clear that either
alternative in (a)(1) or (a)(2) is
acceptable for demonstrating
compliance. The commenter also
recommended providing a separate
footnote as other items reference
footnote 1.

(4) Adding the footnote from Item 12
in Table 3 to Item 10 in Table 7.

Response 1: We agree with the
commenter that the last sentence in
section 63.1573(a)(1) is provided to
ensure that the operating limits are
established using the same monitoring
techniques as the on-going monitoring.
As no site-specific operating limit is
required for compliance with section
63.1564(c)(5), that requirement is not
applicable to this additional allowance
of this alternative. We are revising the
language in the final rule to clarify.

We disagree that it is appropriate to
revise the first sentence in section
63.1573(a)(2), as requested by the
commenter, because the flow rate must
be determined based on actual flow
conditions, not standard conditions;
therefore, Equation 2 in section 63.1573
is not applicable to demonstrate
compliance with section 63.1564(c)(5).

What is the EPA’s final decision on the
FCCU provisions?

In consideration of public comments,
we are finalizing the amendments to the

FCCU provisions, as proposed with one
change to section 63.1573(a) to clarify
that the provision does not apply to the
use of the alternative in section
63.1564(c)(5).

2. Other Provisions

What is the history of the other Refinery
MACT 2 provisions addressed in the
April 2018 Proposal?

We proposed several clarifying
amendments for other Refinery MACT 2
requirements in response to API and
AFPM'’s petition for reconsideration
(Docket ID No. EPA-HQ-OAR-2010—
0682—0892) as well as in response to the
API and AFPM’s March 28, 2017, letter
(Docket ID No. EPA-HQ-OAR-2010—
0682-0915).

We proposed to amend section
63.1572(d)(1) to be consistent with the
analogous language in section
63.671(a)(4).

We proposed to amend the
recordkeeping requirements in section
63.1576(a)(2)(i) to apply only when
facilities elect to comply with the
alternative startup and shutdown
standards provided in section
63.1564(a)(5)(ii), section
63.1565(a)(5)(ii), or sections
63.1568(a)(4)(ii) or (iii).

We proposed several amendments for
electronic reporting including at section
63.1574(a)(3) to clarify that the results of
performance tests conducted to
demonstrate initial compliance are to be
reported by the due date of the NOCS
whether the results are reported via
CEDRI or in hard copy as part of the
NOCS report. If the results are reported
via CEDRI, we also proposed to specify
that sources need not resubmit those
results in the NOCS, but may instead
submit information identifying that a
performance test or evaluation was
conducted and the units and pollutants
that were tested. We also proposed to
amend the submission of the results of
periodic performance tests and the 1-
time hydrogen cyanide (HCN) test
required in sections 63.1571(a)(5) and
(6) to require inclusion with the
semiannual compliance reports as
specified in section 63.1575(f) instead of
within 60 days of completing the
performance evaluation. Similarly, we
proposed to streamline reporting of the
results of performance evaluations and
continuous monitoring systems (as
provided in item 2 to Table 43) to align
with the semiannual compliance reports
as specified in section 63.1575(f) rather
than requiring a separate submission.
We also proposed to add the phrase
“Unless otherwise specified by this
subpart” to sections 63.1575(k)(1) and
(2) to make clear that performance tests

or performance evaluations required to
be reported in a NOCS report or a
semiannual compliance report are not
subject to the 60-day deadline specified
in the paragraphs. We also proposed to
add section 63.1575(1) to address
extensions to electronic reporting
deadlines. We also proposed clarifying
amendments to several references in
Table 44—Applicability of NESHAP
General Provisions to 40 CFR part 63,
subpart UUU.

Finally, we proposed a number of
editorial and other corrections in Table
3 of the April 2018 Proposal (83 FR
15472).

The following is a summary of the
significant comments received in
response to our April 2018 Proposal and
our response to these comments. It
should be noted that the comment
summary and response for the reporting
extension in section 63.655(h)(10)(i) and
section 63.1575(1)(1) is addressed in
section III.A.8 of this preamble. All
other comments related to the proposed
amendments for the other Refinery
MACT 2 provisions are included in the
response to comments document for this
final action (Docket ID No. EPA-HQ-
2010-0682).

What significant comment was received
on the other Refinery MACT 2
provisions?

Comment 1: One commenter (—0958)
recommended that the EPA revise the
proposed requirement in section
63.1571(a), (a)(5), (a)(6), and Table 6
Item 1.ii to complete initial PM (or
nickel) performance test within 60 days
of startup for new units to instead allow
for completion and reporting of the
performance test by the 150-day notice
of compliance status date since a new
unit may not be up to full production
rates within the first 60 days.

Response 1: In reviewing the existing
provisions regarding performance tests
in Refinery MACT 2 (40 CFR part 63,
subpart UUU), we agree that the initial
performance tests are required to be
completed and reported no later than
150 days after the compliance date (see
section 63.1574(a)(3)(ii)). To better align
the proposed revisions with the existing
requirements, we are revising the
proposed requirement to complete and
report these tests no later than 150 days
after the compliance date (see section
63.1574(a)(3)(ii)).

What is the EPA’s final decision on the
other Refinery MACT 2 provisions?

After considering public comment, we
are finalizing these amendments with
some revisions to the due dates for
initial performance tests in sections
63.1571(a), (a)(5), (a)(6), and Table 6
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Item 1.ii as well as edits to the proposed
language in the extensions to electronic
reporting provisions in section
63.1575(1) (as described in section
III.A.8 of this preamble). We are
finalizing the amendments at section
63.1572(d)(1), section 63.1576(a)(2)(i),
and Table 3 of the April 2018 Proposal
(83 FR 15472), as proposed.

C. Clarifications and Technical
Corrections to NSPS Ja

We proposed three revisions in NSPS
Ja to improve consistency, remove
redundancy, and correct grammar at
section 60.105a(b)(2)(ii), section
60.106a(a)(1)(vi), and section
60.106a(a)(1)(iii), respectively. We did
not receive public comments on these
proposed amendments. We are
finalizing these amendments as
proposed.

IV. Summary of Cost, Environmental,
and Economic Impacts and Additional
Analyses Conducted

As described in the April 2018
Proposal and associated memorandum
titled, “Projected Cost and Burden
Reduction for the Proposed
Amendments of the 2015 Risk and
Technology Review: Petroleum
Refineries,” (Docket ID No. EPA-HQ-
OAR-2010-0682-0925), the technical
corrections and clarifications included
in this final rule are expected to result
in overall cost and burden reductions.
Consistent with the April 2018
Proposal, the final amendments
expected to reduce burden are:
Revisions of the maintenance vent
provisions related to the availability of
a pure hydrogen supply for equipment
containing pyrophoric catalyst,
revisions of recordkeeping requirements
for maintenance vents associated with
equipment containing less than 72 lbs/
day VOC, inclusion of specific
provisions for pilot-operated and
balanced bellows PRDs, and inclusion
of specific provisions related to steam
tube air entrainment for flares. The
other final amendments included in this
rulemaking will have an insignificant
effect on the costs or burdens associated
with the standards. Additionally, none
of the final amendments are projected to
appreciably impact the emissions
reductions associated with these
standards.

We are finalizing the provisions for
maintenance vent recordkeeping and
PRD as proposed, and, thus, the cost
and burden reductions estimated in the
April 2018 Proposal and supporting
memorandum are still accurate. The
final revisions to the recordkeeping
requirements for maintenance vents
associated with equipment containing

less than 72 lbs/day VOC are estimated
to yield savings of approximately
$677,000 per year considering the actual
estimated annualized burden of the
December 2015 Rule. The final
provisions for pilot-operated and
balanced bellows PRDs included in this
final rulemaking yield a reduction in
capital investment of $1.1 million and a
reduction in annualized costs of
$330,000 per year considering the actual
estimated annualized burden of the
December 2015 Rule.

It should be noted that we are
finalizing amendments to the proposed
provisions for maintenance vent
provisions related to the availability of
a pure hydrogen supply for equipment
containing pyrophoric catalyst and
provisions related to steam tube air
entrainment for flares with revisions as
described in sections III.A.2 and IIL.A.7
of this preamble. The revisions
described in sections III.A.2 and III.A.7
are not expected to impact the cost and
burden reductions estimated in the
referenced April 2018 Proposal and
memorandum for these provisions, as
they are clarifying in nature.

As explained in the April 2018
Proposal, there were no capital costs
estimated for the maintenance vent
provisions in the December 2015 Rule
and only limited recordkeeping and
reporting costs. Capital investment
estimates provided by industry
stakeholders for the maintenance vent
provisions included in the December
2015 Rule was approximately $76
million. The inclusion of the capital
costs for the maintenance vent
provisions would have increased the
previously estimated annualized cost
included in the December 2015 Rule by
$7,174,400 per year. Through the
revisions being finalized in this rule,
these costs will not be incurred by
refinery owners and operators.
Similarly, while significant capital and
operating costs were projected for flares,
we may have underestimated the
number of steam-assisted flares that
would also have to demonstrate
compliance with the NHVg; operating
limit in the December 2015 Rule
impacts analysis. Considering such
flares, the annualized cost of the
December 2015 Rule for steam-assisted
flares would have increased the
previously estimated annualized cost
included in the December 2015 Rule by
$3,300,000 per year. Through the
revisions being finalized in this
rulemaking which allows owners or
operators of certain steam-assisted flares
with air entrainment at the flare tip to
comply only with the NHV,, operating
limits, these costs will not be incurred
by refinery owners and operators.

V. Statutory and Executive Order
Reviews

Additional information about these
statutes and Executive Orders can be
found at https://www.epa.gov/laws-
regulations/laws-and-executive-orders.

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

This action is not a significant
regulatory action and was, therefore, not
submitted to the Office of Management
and Budget (OMB) for review.

B. Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs

This action is considered an
Executive Order 13771 deregulatory
action. Details on the estimated cost
savings of this final rule can be found
in the EPA’s analysis of the present
value and annualized value estimates
associated with this action located in
Docket ID No. EPA-HQ-OAR-2010-
0682.

C. Paperwork Reduction Act (PRA)

The information collection activities
in this rule have been submitted for
approval to OMB under the PRA. The
ICR document that the EPA prepared
has been assigned EPA ICR number
1692.12. You can find a copy of the ICR
in the docket for this rule, and it is
briefly summarized here. The
information collection requirements are
not enforceable until OMB approves
them.

One of the final technical
amendments included in this rule
impacts the recordkeeping requirements
in 40 CFR part 63, subpart CC for certain
maintenance vents associated with
equipment containing less than 72 lbs/
day VOC as found at 40 CFR
63.655(1)(12)(iv). The new
recordkeeping requirement specifies
records used to estimate the total
quantity of VOC in the equipment and
the type and size limits of equipment
that contain less than 72 lbs/day of VOC
at the time of the maintenance vent
opening be maintained. As specified in
40 CFR 63.655(i)(12)(iv), additional
records are required if the inventory
procedures were not followed for each
maintenance vent opening or if the
equipment opened exceeded the type
and size limits (i.e., 72 lbs/day VOC).
These additional records include
identification of the maintenance vent,
the process units or equipment
associated with the maintenance vent,
the date of maintenance vent opening,
and records used to estimate the total
quantity of VOC in the equipment at the
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time the maintenance vent was opened
to the atmosphere. These records will
assist the EPA with determining
compliance with the standards set forth
in 40 CFR 63.643(c)@iv).

Respondents/affected entities:
Owners or operators of existing or new
major source petroleum refineries that
are major sources of HAP emissions.
The NAICS code is 324110 for
petroleum refineries.

Respondent’s obligation to respond:
All data in the ICR that are recorded are
required by the amendments to 40 CFR
part 63, subpart CC, National Emission
Standards for Hazardous Air Pollutants
for Petroleum Refineries.

Estimated number of respondents:
142.

Frequency of response: Once per year
per respondent.

Total estimated burden: 16 hours (per
year). Burden is defined at 5 CFR
1320.3(b).

Total estimated cost: $1,640 (per
year), includes $0 annualized capital or
operation and maintenance costs.

An agency may not conduct or
sponsor, and a person is not required to
respond to, a collection of information
unless it displays a currently valid OMB
control number. The OMB control
numbers for the EPA’s regulations in 40
CFR are listed in 40 CFR part 9. When
OMB approves this ICR, the Agency will
announce that approval in the Federal
Register and publish a technical
amendment to 40 CFR part 9 to display
the OMB control number for the
approved information collection
activities contained in this final rule.

D. Regulatory Flexibility Act (RFA)

I certify that this action will not have
a significant economic impact on a
substantial number of small entities
under the RFA. In making this
determination, the impact of concern is
any significant adverse economic
impact on small entities. An agency may
certify that a rule will not have a
significant economic impact on a
substantial number of small entities if
the rule relieves regulatory burden, has
no net burden, or otherwise has a
positive economic effect on the small
entities subject to the rule. The action
consists of amendments, clarifications,
and technical corrections which are
expected to reduce regulatory burden.
As described in section IV of this
preamble, we expect burden reduction
for: (1) Revisions of the maintenance
vent provisions related to the
availability of a pure hydrogen supply
for equipment containing pyrophoric
catalyst, (2) revisions of recordkeeping
requirements for maintenance vents
associated with equipment containing

less than 72 lbs/day VOC, (3) inclusion
of specific provisions for pilot-operated
and balanced bellows PRDs, and (4)
inclusion of specific provisions related
to steam tube air entrainment for flares.
Furthermore, as noted in section IV of
this preamble, we do not expect the
final amendments to change the
expected economic impact analysis
performed for the existing rule. We
have, therefore, concluded that this
action will relieve regulatory burden for
all directly regulated small entities.

E. Unfunded Mandates Reform Act
(UMRA)

This action does not contain any
unfunded mandate as described in
UMRA, 2 U.S.C. 1531-1538, and does
not significantly or uniquely affect small
governments. The action imposes no
enforceable duty on any state, local, or
tribal governments or the private sector.

F. Executive Order 13132: Federalism

This action does not have federalism
implications. It will not have substantial
direct effects on the states, the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government.

G. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments

This action does not have tribal
implications as specified in Executive
Order 13175. It will not have substantial
direct effect on tribal governments, on
the relationship between the federal
government and Indian tribes, or on the
distribution of power and
responsibilities between the federal
government and Indian tribes, as
specified in Executive Order 13175.
Thus, Executive Order 13175 does not
apply to this action.

H. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

This action is not subject to Executive
Order 13045 because it is not
economically significant as defined in
Executive Order 12866, and because the
EPA does not believe the environmental
health or safety risks addressed by this
action present a disproportionate risk to
children. The final amendments serve to
make technical clarifications and
corrections, as well as revise
compliance dates. We expect the final
revisions will have an insignificant
effect on emission reductions.
Therefore, the final amendments should
not appreciably increase risk for any
populations.

I. Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution, or Use

This action is not subject to Executive
Order 13211 because it is not a
significant regulatory action under
Executive Order 12866.

J. National Technology Transfer and
Advancement Act (NTTAA) and 1 CFR
Part 51

This rulemaking involves technical
standards. As described in section III.C
of this preamble, the EPA has decided
to use the voluntary consensus standard
ANSI/ASME PTC 19.10-1981, “Flue
and Exhaust Gas Analyses,” as an
acceptable alternative to EPA Methods
3A and 3B for the manual procedures
only and not the instrumental
procedures. This method is available at
the American National Standards
Institute (ANSI), 1899 L Street NW, 11th
Floor, Washington, DC 20036 and the
American Society of Mechanical
Engineers (ASME), Three Park Avenue,
New York, NY 10016-5990. See https://
wwww.ansi.org and https://
WWW.asme.org.

K. Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations

The EPA believes that this action does
not have disproportionately high and
adverse human health or environmental
effects on minority populations, low
income populations, and/or indigenous
peoples, as specified in Executive Order
12898 (59 FR 7629, February 16, 1994).
The final amendments serve to make
technical clarifications and corrections,
as well as revise compliance dates. We
expect the final technical clarifications
and corrections will have an
insignificant effect on emission
reductions. The additional compliance
time provided for existing maintenance
vents is expected to have an
insignificant effect on emission
reductions as many refiners already
have measures in place due to state and
other federal requirements to minimize
emissions during these periods. Further,
the maintenance vent opening periods
are relatively infrequent and are usually
of short duration. Additionally, the final
compliance date only provides
approximately 6 months beyond the
August 1, 2018, compliance date for
most facilities, which are operating
under 1-year compliance extensions
(from the previous deadline of August 1,
2017) they received from states based on
the procedure in 40 CFR 63.6(i).
Therefore, the final amendments should
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not appreciably increase risk for any 60.5407a(g), 60.5413(b), 60.5413a(b), Subpart CC—National- Emission-
populations. and 60.5413a(d). Standards-for Hazardous-Air Pollutants-

. . * * * * * FromPetroleum-Refineries-
L. Congressional Review Act (CRA)

This action is subject to the CRA, and ~ Subpart Ja—Standards of Performance W 6-Section63-641-isamendedby:+
the EPA will submit a rule report to for Petroleum Refineries for Which m a—Revising the definitions of “Flare-
each House of Congress and to the Construction, Reconstruction, or Wﬁl—ﬁﬁe—sﬂ?ﬁ'}m
Comptroller General of the United Modification Commenced After May 14, 88—~ . o
States. This is not a “‘major rule” as 2007 W b =l .
defined by 5 U.S.C. 804(2). - Al : ’
List of Subiects m 3. Section 60.105a is amended by e—Reﬂsmg—t—he—rﬁt—fed&e%efy—te*t—aﬁd—

! ub) revising paragraph (b)(2)(ii) to read as &d'diﬁg_pﬁ&gﬁ'phw fiiti £ Reforonce control
40 CFR Part 60 follows: p

Environmental protection, §60.105a Monitoring of emissions and LR i =

Administrative practice and procedures, operations for fluid catalytic cracking units ~ valve -

Air pollution control, Hazardous
substances, Incorporation by reference,
Intergovernmental relations, Reporting
and recordkeeping requirements.

40 CFR Part 63

Environmental protection,
Administrative practice and procedures,
Air pollution control, Hazardous
substances, Incorporation by reference,
Intergovernmental relations, Reporting
and recordkeeping requirements.

Dated: November 8, 2018.
Andrew R. Wheeler,
Acting Administrator.

For the reasons stated in the
preamble, title 40, chapter I, of the Code
of Federal Regulations is amended as
follows:

PART 60—STANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

m 1. The authority citation for part 60
continues to read as follows:

Authority: 42 U.S.C. 7401, et seq.
Subpart A—General Provisions

m 2. Section 60.17 is amended by
revising paragraph (g)(14) to read as
follows:

§60.17 Incorporations by reference.
* * * * *
(g) * *x %

(14) ASME/ANSI PTC 19.10-1981,
Flue and Exhaust Gas Analyses [Part 10,
Instruments and Apparatus], (Issued
August 31, 1981), IBR approved for
§§60.56¢(b), 60.63(f), 60.106(e),
60.104a(d), (h), (i), and (j), 60.105a(b),
(d), (), and (g), 60.1064a(a), 60.107a(a),
(c), and (d), tables 1 and 3 to subpart
EEEE, tables 2 and 4 to subpart FFFF,
table 2 to subpart JJJ], §§ 60.285a(f),
60.4415(a), 60.2145(s) and (t),
60.2710(s), (t), and (w), 60.2730(q),
60.4900(b), 60.5220(b), tables 1 and 2 to
subpart LLLL, tables 2 and 3 to subpart
MMMM, §§ 60.5406(c), 60.5406a(c),

(FCCU) and fluid coking units (FCU).

* * * * *

(b) * % %

(2) * k% %

(ii) The owner or operator shall
conduct performance evaluations of
each CO; and O, monitor according to
the requirements in §60.13(c) and
Performance Specification 3 of
appendix B to this part. The owner or
operator shall use Method 3, 3A or 3B
of appendix A-2 to this part for
conducting the relative accuracy
evaluations. The method ANSI/ASME
PTC 19.10-1981, “Flue and Exhaust Gas
Analyses,” (incorporated by reference—
see §60.17) is an acceptable alternative
to EPA Method 3B of appendix A-2 to
part 60.

* * * * *

m 4. Section 60.106a is amended by
revising paragraph (a)(1)(iii) to read as
follows:

§60.106a Monitoring of emissions and
operations for sulfur recovery plants.

(a] * * %

(1) * k% %

(iii) The owner or operator shall
conduct performance evaluations of
each SO, monitor according to the
requirements in § 60.13(c) and
Performance Specification 2 of
appendix B to part 60. The owner or
operator shall use Method 6 or 6C of
appendix A—4 to part 60. The method
ANSI/ASME PTC 19.10-1981, “Flue
and Exhaust Gas Analyses,”
(incorporated by reference—see § 60.17)
is an acceptable alternative to EPA
Method 6.

* * * * *
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{gct!hqt!gcej!chhgevgf!rtguuwtg!tgnkgh!

fgxkeg!ugrctcvgn{/!Vjg!qypgt!qt!

qrgtcvqt!ujcnn!cnuq!fgvgtokpg!vjg!vqvcn!

pwodgt!qh!tgngcug!gxgpvu!hqt!gcej!

rtguuwtg!tgnkgh!fgxkeg!hqt!yjkej!vjg!tqqv!

ecwug!cpcn{uku!eqpenwfgf!vjcv!vjg!tqqv!

ecwug!ycu!c!hqteg!oclgwtg!gxgpv-!cu!

fghkpgf!kp!vjku!uwdrctv/!

)x*!Gzegrv!hqt!rtguuwtg!tgnkgh!fgxkegu!

fguetkdgf!kp!rctcitcrju!)l*)5*!cpf!)6*!qh!

vjku!ugevkqp-!vjg!hqnnqykpi!tgngcug!gxgpvu!

htqo!cp!chhgevgf!rtguuwtg!tgnkgh!fgxkeg!

ctg!c!xkqncvkqp!qh!vjg!rtguuwtg!tgngcug!

ocpcigogpv!yqtm!rtcevkeg!uvcpfctfu<!
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A062530
Cross-out
)5*!Rtguuwtg!tgnkgh!fgxkegu!tqwvgf!vq!c!

eqpvtqn!fgxkeg/!)k*!Kh!cnn!tgngcugu!cpf!

rqvgpvkcn!ngcmu!htqo!c!rtguuwtg!tgnkgh!

fgxkeg!ctg!tqwvgf!vjtqwij!c!enqugf!xgpv!

u{uvgo!vq!c!eqpvtqn!fgxkeg-!dcem!kpvq!vjg!

rtqeguu!qt!vq!vjg!hwgn!icu!u{uvgo-!vjg!

qypgt!qt!qrgtcvqt!ku!pqv!tgswktgf!vq!

eqorn{!ykvj!rctcitcrj!)l*)2*-!)3*-!qt!)4*!

)kh!crrnkecdng*!qh!vjku!ugevkqp/!

)kk*!Kh!c!rknqv.qrgtcvgf!rtguuwtg!tgnkgh!

fgxkeg!ku!wugf!cpf!vjg!rtkoct{!tgngcug!

xcnxg!ku!tqwvgf!vjtqwij!c!enqugf!xgpv!

u{uvgo!vq!c!eqpvtqn!fgxkeg-!dcem!kpvq!vjg!

rtqeguu!qt!vq!vjg!hwgn!icu!u{uvgo-!vjg!

qypgt!qt!qrgtcvqt!ku!tgswktgf!vq!eqorn{!

qpn{!ykvj!rctcitcrju!)l*)2*!cpf!)3*!qh!

vjku!ugevkqp!hqt!vjg!rknqv!fkuejctig!xgpv!

cpf!ku!pqv!tgswktgf!vq!eqorn{!ykvj!

rctcitcrj!)l*)4*!qh!vjku!ugevkqp!hqt!vjg!

rknqv.qrgtcvgf!rtguuwtg!tgnkgh!fgxkeg/!

)kkk*!Kh!c!dcncpegf!dgnnqyu!rtguuwtg!

tgnkgh!fgxkeg!ku!wugf!cpf!vjg!rtkoct{!

tgngcug!xcnxg!ku!tqwvgf!vjtqwij!c!enqugf!

xgpv!u{uvgo!vq!c!eqpvtqn!fgxkeg-!dcem!

kpvq!vjg!rtqeguu!qt!vq!vjg!hwgn!icu!

u{uvgo-!vjg!qypgt!qt!qrgtcvqt!ku!

tgswktgf!vq!eqorn{!qpn{!ykvj!

rctcitcrju!)l*)2*!cpf!)3*!qh!vjku!ugevkqp!

hqt!vjg!dqppgv!xgpv!cpf!ku!pqv!tgswktgf!

vq!eqorn{!ykvj!rctcitcrj!)l*)4*!qh!vjku!

ugevkqp!hqt!vjg!dcncpegf!dgnnqyu!

rtguuwtg!tgnkgh!fgxkeg/!

)kx*!Dqvj!vjg!enqugf!xgpv!u{uvgo!cpf!

eqpvtqn!fgxkeg!)kh!crrnkecdng*!tghgtgpegf!

kp!rctcitcrju!)l*)5*)k*!vjtqwij!)kkk*!qh!

vjku!ugevkqp!owuv!oggv!vjg!tgswktgogpvu!

qh!¨ 74/755/!Yjgp!eqorn{kpi!ykvj!vjku!

rctcitcrj!)l*)5*-!cnn!tghgtgpegu!vq!’’Itqwr!

2!okuegnncpgqwu!rtqeguu!xgpv““!kp!

¨ 74/755!ogcp!’’rtguuwtg!tgnkgh!fgxkeg/““!

)x*!Kh!c!rtguuwtg!tgnkgh!fgxkeg!

eqorn{kpi!ykvj!vjku!rctcitcrj!)l*)5*!ku!

tqwvgf!vq!vjg!hwgn!icu!u{uvgo-!vjgp!qp!

cpf!chvgt!Lcpwct{!41-!312;-!cp{!hnctgu!

tgegkxkpi!icu!htqo!vjcv!hwgn!icu!u{uvgo!

owuv!dg!kp!eqornkcpeg!ykvj!¨ 74/781/!

+! +! +! +! +!

21/!Ugevkqp!74/766!ku!cogpfgf!d{<!

c/!Tgxkukpi!rctcitcrju!)h*)2*)k*)C*)2*!

vjtqwij!)4*-!)h*)2*)k*)D*)4*-!)h*)2*)k*)E*)3*-!

)h*)2*)kkk*-!)h*)3*-!)h*)5*-!)i*)3*)k*)D*)2*!cpf!

)i*)21*!kpvtqfwevqt{!vgzv=!

d/!Tgfgukipcvkpi!rctcitcrj!)i*)21*)kkk*!

cu!)i*)21*)kx*=!

e/!Cffkpi!pgy!rctcitcrj!)i*)21*)kkk*=!

f/!Tgxkukpi!rctcitcrj!)i*)24*!

kpvtqfwevqt{!vgzv!cpf!rctcitcrj!

)j*)3*)kk*=!

g/!Tgoqxkpi!cpf!tgugtxkpi!rctcitcrj!

)j*)6*)kkk*=!

h/!Tgxkukpi!rctcitcrj!)j*)9*!

i/!Tgxkukpi!rctcitcrj!)j*);*)k*!

kpvtqfwevqt{!vgzv!cpf!rctcitcrj!

)j*);*)kk*!kpvtqfwevqt{!vgzv=!

j/!Cffkpi!rctcitcrj!)j*)21*=!

k/!Tgxkukpi!rctcitcrj!)k*)4*)kk*)D*=!

l/!Cffkpi!rctcitcrju!)k*)4*)kk*)E*!cpf!

)k*)6*)k*!vjtqwij!)x*=!
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Cross-out
m/!Tgxkukpi!rctcitcrju!)k*)8*)kkk*)D*!

cpf!)k*)22*!kpvtqfwevqt{!vgzv=!

n/!Cffkpi!rctcitcrj!)k*)22*)kx*=!

o/!Tgxkukpi!rctcitcrj!)k*)23*!

kpvtqfwevqt{!vgzv!cpf!rctcitcrj!

)k*)23*)kx*=!cpf!

p/!Cffkpi!rctcitcrj!)k*)23*)xk*/!

Vjg!tgxkukqpu!cpf!cffkvkqpu!tgcf!cu!

hqnnqyu<!

¨ 74/766 Tgrqtvkpi!cpf!tgeqtfmggrkpi!

tgswktgogpvu/!

+! +! +! +! +!

)h*!+ + +!

)2*!+ + +!

)k*!+ + +!

)C*!+ + +!

)2*!Hqt!gcej!Itqwr!2!uvqtcig!xguugn!

eqorn{kpi!ykvj!gkvjgt!¨ 74/757!qt!

¨ 74/771!vjcv!ku!pqv!kpenwfgf!kp!cp!

gokuukqpu!cxgtcig-!vjg!ogvjqf!qh!

eqornkcpeg!)k/g/-!kpvgtpcn!hnqcvkpi!tqqh-!

gzvgtpcn!hnqcvkpi!tqqh-!qt!enqugf!xgpv!

u{uvgo!cpf!eqpvtqn!fgxkeg*/!

)3*!Hqt!uvqtcig!xguugnu!uwdlgev!vq!vjg!

eqornkcpeg!uejgfwng!urgekhkgf!kp!

¨ 74/751)j*)3*!vjcv!ctg!pqv!eqorn{kpi!

ykvj!¨ 74/757!qt!¨ 74/771!cu!crrnkecdng-!

vjg!cpvkekrcvgf!eqornkcpeg!fcvg/!

)4*!Hqt!uvqtcig!xguugnu!uwdlgev!vq!vjg!

eqornkcpeg!uejgfwng!urgekhkgf!kp!

¨ 74/751)j*)3*!vjcv!ctg!eqorn{kpi!ykvj!

¨ 74/757!qt!¨ 74/771-!cu!crrnkecdng-!cpf!

vjg!Itqwr!2!uvqtcig!xguugnu!fguetkdgf!kp!

¨ 74/751)n*-!vjg!cevwcn!eqornkcpeg!fcvg/!

)D*!+ + +!

)4*!Kh!vjg!qypgt!qt!qrgtcvqt!gngevu!vq!

uwdokv!vjg!tguwnvu!qh!c!rgthqtocpeg!vguv-!

kfgpvkhkecvkqp!qh!vjg!uvqtcig!xguugn!cpf!

eqpvtqn!fgxkeg!hqt!yjkej!vjg!

rgthqtocpeg!vguv!yknn!dg!uwdokvvgf-!cpf!

kfgpvkhkecvkqp!qh!vjg!gokuukqp!rqkpv)u*!

vjcv!ujctg!vjg!eqpvtqn!fgxkeg!ykvj!vjg!

uvqtcig!xguugn!cpf!hqt!yjkej!vjg!

rgthqtocpeg!vguv!yknn!dg!eqpfwevgf/!Kh!

vjg!rgthqtocpeg!vguv!ku!uwdokvvgf!

gngevtqpkecnn{!vjtqwij!vjg!GRC“u!

Eqornkcpeg!cpf!Gokuukqpu!Fcvc!

Tgrqtvkpi!Kpvgthceg!)EGFTK*!kp!

ceeqtfcpeg!ykvj!¨ 74/766)j*);*-!vjg!

rtqeguu!wpkv)u*!vguvgf-!vjg!rqnnwvcpv)u*!

vguvgf-!cpf!vjg!fcvg!vjcv!uwej!

rgthqtocpeg!vguv!ycu!eqpfwevgf!oc{!dg!

uwdokvvgf!kp!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu!kp!nkgw!qh!vjg!

rgthqtocpeg!vguv!tguwnvu/!Vjg!

rgthqtocpeg!vguv!tguwnvu!owuv!dg!

uwdokvvgf!vq!EGFTK!d{!vjg!fcvg!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!ku!

uwdokvvgf/!

)E*!+ + +!

)3*!Kh!c!rgthqtocpeg!vguv!ku!eqpfwevgf!

kpuvgcf!qh!c!fgukip!gxcnwcvkqp-!tguwnvu!qh!

vjg!rgthqtocpeg!vguv!fgoqpuvtcvkpi!vjcv!

vjg!eqpvtqn!fgxkeg!cejkgxgu!itgcvgt!vjcp!

qt!gswcn!vq!vjg!tgswktgf!eqpvtqn!

ghhkekgpe{/!C!rgthqtocpeg!vguv!

eqpfwevgf!rtkqt!vq!vjg!eqornkcpeg!fcvg!

qh!vjku!uwdrctv!ecp!dg!wugf!vq!eqorn{
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Cross-out
ykvj!vjku!tgswktgogpv-!rtqxkfgf!vjcv!vjg!

vguv!ycu!eqpfwevgf!wukpi!GRC!ogvjqfu!

cpf!vjcv!vjg!vguv!eqpfkvkqpu!ctg!

tgrtgugpvcvkxg!qh!ewttgpv!qrgtcvkpi!

rtcevkegu/!Kh!vjg!rgthqtocpeg!vguv!ku!

uwdokvvgf!gngevtqpkecnn{!vjtqwij!vjg!

GRC“u!Eqornkcpeg!cpf!Gokuukqpu!Fcvc!

Tgrqtvkpi!Kpvgthceg!kp!ceeqtfcpeg!ykvj!

¨ 74/766)j*);*-!vjg!rtqeguu!wpkv)u*!vguvgf-!

vjg!rqnnwvcpv)u*!vguvgf-!cpf!vjg!fcvg!vjcv!

uwej!rgthqtocpeg!vguv!ycu!eqpfwevgf!

oc{!dg!uwdokvvgf!kp!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu!kp!nkgw!qh!vjg!

rgthqtocpeg!vguv!tguwnvu/!Vjg!

rgthqtocpeg!vguv!tguwnvu!owuv!dg!

uwdokvvgf!vq!EGFTK!d{!vjg!fcvg!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!ku!

uwdokvvgf/!

+! +! +! +! +!

)kkk*!Hqt!okuegnncpgqwu!rtqeguu!xgpvu!

eqpvtqnngf!d{!eqpvtqn!fgxkegu!tgswktgf!

vq!dg!vguvgf!wpfgt!¨ 74/756!cpf!

¨ 74/227)e*-!rgthqtocpeg!vguv!tguwnvu!

kpenwfkpi!vjg!kphqtocvkqp!kp!rctcitcrju!

)h*)2*)kkk*)C*!cpf!)D*!qh!vjku!ugevkqp/!

Tguwnvu!qh!c!rgthqtocpeg!vguv!eqpfwevgf!

rtkqt!vq!vjg!eqornkcpeg!fcvg!qh!vjku!

uwdrctv!ecp!dg!wugf!rtqxkfgf!vjcv!vjg!

vguv!ycu!eqpfwevgf!wukpi!vjg!ogvjqfu!

urgekhkgf!kp!¨ 74/756!cpf!vjcv!vjg!vguv!

eqpfkvkqpu!ctg!tgrtgugpvcvkxg!qh!ewttgpv!

qrgtcvkpi!eqpfkvkqpu/!Kh!vjg!rgthqtocpeg!

vguv!ku!uwdokvvgf!gngevtqpkecnn{!vjtqwij!

vjg!GRC“u!Eqornkcpeg!cpf!Gokuukqpu!

Fcvc!Tgrqtvkpi!Kpvgthceg!kp!ceeqtfcpeg!

ykvj!¨ 74/766)j*);*-!vjg!rtqeguu!wpkv)u*!

vguvgf-!vjg!rqnnwvcpv)u*!vguvgf-!cpf!vjg!

fcvg!vjcv!uwej!rgthqtocpeg!vguv!ycu!

eqpfwevgf!oc{!dg!uwdokvvgf!kp!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!kp!

nkgw!qh!vjg!rgthqtocpeg!vguv!tguwnvu/!Vjg!

rgthqtocpeg!vguv!tguwnvu!owuv!dg!

uwdokvvgf!vq!EGFTK!d{!vjg!fcvg!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!ku!

uwdokvvgf/!

+! +! +! +! +!

)3*!Kh!kpkvkcn!rgthqtocpeg!vguvu!ctg!

tgswktgf!d{!¨¨ 74/754!vjtqwij!74/764-!

vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!

tgrqtv!ujcnn!kpenwfg!qpg!eqorngvg!vguv!

tgrqtv!hqt!gcej!vguv!ogvjqf!wugf!hqt!c!

rctvkewnct!uqwteg/!Qp!cpf!chvgt!Hgdtwct{!

2-!3127-!hqt!fcvc!eqnngevgf!wukpi!vguv!

ogvjqfu!uwrrqtvgf!d{!vjg!GRC“u!

Gngevtqpke!Tgrqtvkpi!Vqqn!)GTV*!cu!

nkuvgf!qp!vjg!GRC“u!GTV!ygdukvg!

)jvvru<00yyy/grc/iqx0gngevtqpke.!

tgrqtvkpi.ckt.gokuukqpu0gngevtqpke.!

tgrqtvkpi.vqqn.gtv*!cv!vjg!vkog!qh!vjg!vguv-!

{qw!owuv!uwdokv!vjg!tguwnvu!kp!

ceeqtfcpeg!ykvj!¨ 74/766)j*);*!d{!vjg!

fcvg!vjcv!{qw!uwdokv!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu-!cpf!{qw!owuv!

kpenwfg!vjg!rtqeguu!wpkv)u*!vguvgf-!vjg!

rqnnwvcpv)u*!vguvgf-!cpf!vjg!fcvg!vjcv!

uwej!rgthqtocpeg!vguv!ycu!eqpfwevgf!kp!

vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu/!

Cnn!qvjgt!rgthqtocpeg!vguv!tguwnvu!owuv!
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dg!tgrqtvgf!kp!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu/!

+! +! +! +! +!

)5*!Tguwnvu!qh!cp{!eqpvkpwqwu!

oqpkvqtkpi!u{uvgo!rgthqtocpeg!

gxcnwcvkqpu!ujcnn!dg!kpenwfgf!kp!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!

tgrqtv-!wpnguu!vjg!tguwnvu!ctg!tgswktgf!vq!

dg!uwdokvvgf!gngevtqpkecnn{!d{!

¨ 74/766)j*);*/!Hqt!rgthqtocpeg!

gxcnwcvkqp!tguwnvu!tgswktgf!vq!dg!

uwdokvvgf!vjtqwij!EGFTK-!uwdokv!vjg!

tguwnvu!kp!ceeqtfcpeg!ykvj!¨ 74/766)j*);*!

d{!vjg!fcvg!vjcv!{qw!uwdokv!vjg!

Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!cpf!

kpenwfg!vjg!rtqeguu!wpkv!yjgtg!vjg!EOU!

ku!kpuvcnngf-!vjg!rctcogvgt!ogcuwtgf!d{!

vjg!EOU-!cpf!vjg!fcvg!vjcv!vjg!

rgthqtocpeg!gxcnwcvkqp!ycu!eqpfwevgf!

kp!vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!

Uvcvwu/!

+! +! +! +! +!

)i*!+ + +!

)3*!+ + +!

)k*!+ + +!

)D*!+ + +!

)2*!C!hcknwtg!ku!fghkpgf!cu!cp{!vkog!kp!

yjkej!vjg!kpvgtpcn!hnqcvkpi!tqqh!jcu!

fghgevu=!qt!vjg!rtkoct{!ugcn!jcu!jqngu-!

vgctu-!qt!qvjgt!qrgpkpiu!kp!vjg!ugcn!qt!

vjg!ugcn!hcdtke=!qt!vjg!ugeqpfct{!ugcn!)kh!

qpg!jcu!dggp!kpuvcnngf*!jcu!jqngu-!vgctu-!

qt!qvjgt!qrgpkpiu!kp!vjg!ugcn!qt!vjg!ugcn!

hcdtke=!qt-!hqt!c!uvqtcig!xguugn!vjcv!ku!rctv!

qh!c!pgy!uqwteg-!vjg!icumgvu!pq!nqpigt!

enqug!qhh!vjg!nkswkf!uwthceg!htqo!vjg!

cvoqurjgtg=!qt-!hqt!c!uvqtcig!xguugn!vjcv!

ku!rctv!qh!c!pgy!uqwteg-!vjg!unqvvgf!

ogodtcpg!jcu!oqtg!vjcp!c!21!rgtegpv!

qrgp!ctgc/!

+! +! +! +! +!

)21*!Hqt!rtguuwtg!tgnkgh!fgxkegu!uwdlgev!

vq!vjg!tgswktgogpvu!¨ 74/759)l*-!Rgtkqfke!

Tgrqtvu!owuv!kpenwfg!vjg!kphqtocvkqp!

urgekhkgf!kp!rctcitcrju!)i*)21*)k*!

vjtqwij!)kx*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)kkk*!Hqt!rknqv.qrgtcvgf!rtguuwtg!tgnkgh!

fgxkegu!kp!qticpke!JCR!ugtxkeg-!tgrqtv!

gcej!rtguuwtg!tgngcug!vq!vjg!cvoqurjgtg!

vjtqwij!vjg!rknqv!xgpv!vjcv!gswcnu!qt!

gzeggfu!83!rqwpfu!qh!XQE!rgt!fc{-!

kpenwfkpi!fwtcvkqp!qh!vjg!rtguuwtg!

tgngcug!vjtqwij!vjg!rknqv!xgpv!cpf!

guvkocvg!qh!vjg!ocuu!swcpvkv{!qh!gcej!

qticpke!JCR!tgngcugf/!

+! +! +! +! +!

)24*!Hqt!ockpvgpcpeg!xgpvu!uwdlgev!vq!

vjg!tgswktgogpvu!kp!¨ 74/754)e*-!Rgtkqfke!

Tgrqtvu!owuv!kpenwfg!vjg!kphqtocvkqp!

urgekhkgf!kp!rctcitcrju!)i*)24*)k*!

vjtqwij!)kx*!qh!vjku!ugevkqp!hqt!cp{!

tgngcug!gzeggfkpi!vjg!crrnkecdng!nkokvu!

kp!¨ 74/754)e*)2*/!Hqt!vjg!rwtrqugu!qh!

vjku!tgrqtvkpi!tgswktgogpv-!qypgtu!qt!

qrgtcvqtu!eqorn{kpi!ykvj!

¨ 74/754)e*)2*)kx*!owuv!tgrqtv!gcej!

xgpvkpi!gxgpv!hqt!yjkej!vjg!nqygt!

gzrnqukxg!nkokv!ku!31!rgtegpv!qt!itgcvgt=!

qypgtu!qt!qrgtcvqtu!eqorn{kpi!ykvj!

¨ 74/754)e*)2*)x*!owuv!tgrqtv!gcej!

xgpvkpi!gxgpv!eqpfwevgf!wpfgt!vjqug!

rtqxkukqpu!cpf!kpenwfg!cp!gzrncpcvkqp!

hqt!gcej!gxgpv!cu!vq!yj{!wvknk|cvkqp!qh!

vjku!cnvgtpcvkxg!ycu!tgswktgf/!

+! +! +! +! +!

)j*!+ + +!

)3*!+ + +!

)kk*!Kp!qtfgt!vq!chhqtf!vjg!

Cfokpkuvtcvqt!vjg!qrrqtvwpkv{!vq!jcxg!

cp!qdugtxgt!rtgugpv-!vjg!qypgt!qt!

qrgtcvqt!qh!c!uvqtcig!xguugn!gswkrrgf!

ykvj!cp!gzvgtpcn!hnqcvkpi!tqqh!ujcnn!

pqvkh{!vjg!Cfokpkuvtcvqt!qh!cp{!ugcn!icr!

ogcuwtgogpvu/!Vjg!pqvkhkecvkqp!ujcnn!dg!

ocfg!kp!ytkvkpi!cv!ngcuv!41!ecngpfct!

fc{u!kp!cfxcpeg!qh!cp{!icr!

ogcuwtgogpvu!tgswktgf!d{!¨ 74/231)d*)2*!

qt!)3*!qt!¨ 74/2174)f*)4*/!Vjg!Uvcvg!qt!

nqecn!rgtokvvkpi!cwvjqtkv{!ecp!yckxg!

vjku!pqvkhkecvkqp!tgswktgogpv!hqt!cnn!qt!

uqog!uvqtcig!xguugnu!uwdlgev!vq!vjg!twng!

qt!ecp!cnnqy!nguu!vjcp!41!ecngpfct!fc{u“!

pqvkeg/!

+! +! +! +! +!

)9*!Hqt!hgpegnkpg!oqpkvqtkpi!u{uvgou!

uwdlgev!vq!¨ 74/769-!gcej!qypgt!qt!

qrgtcvqt!ujcnn!uwdokv!vjg!hqnnqykpi!

kphqtocvkqp!vq!vjg!GRC“u!Eqornkcpeg!

cpf!Gokuukqpu!Fcvc!Tgrqtvkpi!Kpvgthceg!

)EGFTK*!qp!c!swctvgtn{!dcuku/!)EGFTK!ecp!

dg!ceeguugf!vjtqwij!vjg!GRC“u!Egpvtcn!

Fcvc!Gzejcpig!)EFZ*!)jvvru<00

efz/grc/iqx0*/!Vjg!hktuv!swctvgtn{!tgrqtv!

owuv!dg!uwdokvvgf!qpeg!vjg!qypgt!qt!

qrgtcvqt!jcu!qdvckpgf!23!oqpvju!qh!

fcvc/!Vjg!hktuv!swctvgtn{!tgrqtv!owuv!

eqxgt!vjg!rgtkqf!dgikppkpi!qp!vjg!

eqornkcpeg!fcvg!vjcv!ku!urgekhkgf!kp!

Vcdng!22!qh!vjku!uwdrctv!cpf!gpfkpi!qp!

Octej!42-!Lwpg!41-!Ugrvgodgt!41!qt!

Fgegodgt!42-!yjkejgxgt!fcvg!ku!vjg!hktuv!

fcvg!vjcv!qeewtu!chvgt!vjg!qypgt!qt!

qrgtcvqt!jcu!qdvckpgf!23!oqpvju!qh!fcvc!

)k/g/-!vjg!hktuv!swctvgtn{!tgrqtv!yknn!

eqpvckp!dgvyggp!23!cpf!26!oqpvju!qh!

fcvc*/!Gcej!uwdugswgpv!swctvgtn{!tgrqtv!

owuv!eqxgt!qpg!qh!vjg!hqnnqykpi!

tgrqtvkpi!rgtkqfu<!Swctvgt!2!htqo!

Lcpwct{!2!vjtqwij!Octej!42=!Swctvgt!3!

htqo!Crtkn!2!vjtqwij!Lwpg!41=!Swctvgt!

4!htqo!Lwn{!2!vjtqwij!Ugrvgodgt!41=!cpf!

Swctvgt!5!htqo!Qevqdgt!2!vjtqwij!

Fgegodgt!42/!Gcej!swctvgtn{!tgrqtv!

owuv!dg!gngevtqpkecnn{!uwdokvvgf!pq!

ncvgt!vjcp!56!ecngpfct!fc{u!hqnnqykpi!

vjg!gpf!qh!vjg!tgrqtvkpi!rgtkqf/!

)k*!Hceknkv{!pcog!cpf!cfftguu/!

)kk*![gct!cpf!tgrqtvkpi!swctvgt!)k/g/-!

Swctvgt!2-!Swctvgt!3-!Swctvgt!4-!qt!

Swctvgt!5*/!

)kkk*!Hqt!vjg!hktuv!tgrqtvkpi!rgtkqf!cpf!

hqt!cp{!tgrqtvkpi!rgtkqf!kp!yjkej!c!

rcuukxg!oqpkvqt!ku!cffgf!qt!oqxgf-!hqt!

gcej!rcuukxg!oqpkvqt<!Vjg!ncvkvwfg!cpf!

nqpikvwfg!nqecvkqp!eqqtfkpcvgu=!vjg!

ucorngt!pcog=!cpf!kfgpvkhkecvkqp!qh!vjg!

v{rg!qh!ucorngt!)k/g/-!tgiwnct!oqpkvqt-!

gzvtc!oqpkvqt-!fwrnkecvg-!hkgnf!dncpm-!

kpcevkxg*/!Vjg!qypgt!qt!qrgtcvqt!ujcnn!

fgvgtokpg!vjg!eqqtfkpcvgu!wukpi!cp!

kpuvtwogpv!ykvj!cp!ceewtce{!qh!cv!ngcuv!

4!ogvgtu/!Eqqtfkpcvgu!ujcnn!dg!kp!

fgekocn!fgitggu!ykvj!cv!ngcuv!hkxg!

fgekocn!rncegu/!

)kx*!Vjg!dgikppkpi!cpf!gpfkpi!fcvgu!

hqt!gcej!ucornkpi!rgtkqf/!

)x*!Kpfkxkfwcn!ucorng!tguwnvu!hqt!

dgp|gpg!tgrqtvgf!kp!wpkvu!qh!Ii0o hqt!

gcej!oqpkvqt!hqt!gcej!ucornkpi!rgtkqf!

vjcv!gpfu!fwtkpi!vjg!tgrqtvkpi!rgtkqf/!

Tguwnvu!dgnqy!vjg!ogvjqf!fgvgevkqp!

nkokv!ujcnn!dg!hnciigf!cu!dgnqy!vjg!

fgvgevkqp!nkokv!cpf!tgrqtvgf!cv!vjg!

ogvjqf!fgvgevkqp!nkokv/!

)xk*!Fcvc!hnciu!vjcv!kpfkecvg!gcej!

oqpkvqt!vjcv!ycu!umkrrgf!hqt!vjg!

ucornkpi!rgtkqf-!kh!vjg!qypgt!qt!

qrgtcvqt!wugu!cp!cnvgtpcvkxg!ucornkpi!

htgswgpe{!wpfgt!¨ 74/769)g*)4*/!

)xkk*!Fcvc!hnciu!hqt!gcej!qwvnkgt!

fgvgtokpgf!kp!ceeqtfcpeg!ykvj!Ugevkqp!

;/3!qh!Ogvjqf!436C!qh!crrgpfkz!C!qh!

vjku!rctv/!Hqt!gcej!qwvnkgt-!vjg!qypgt!qt!

qrgtcvqt!owuv!uwdokv!vjg!kpfkxkfwcn!

ucorng!tguwnv!qh!vjg!qwvnkgt-!cu!ygnn!cu!

vjg!gxkfgpeg!wugf!vq!eqpenwfg!vjcv!vjg!

tguwnv!ku!cp!qwvnkgt/!

)xkkk*!Vjg!dkyggmn{!eqpegpvtcvkqp!

fkhhgtgpeg!)%e*!hqt!dgp|gpg!hqt!gcej!

ucornkpi!rgtkqf!cpf!vjg!cppwcn!cxgtcig!

%e!hqt!dgp|gpg!hqt!gcej!ucornkpi!

rgtkqf/!

);*!+ + +!

)k*!Wpnguu!qvjgtykug!urgekhkgf!d{!vjku!

uwdrctv-!ykvjkp!71!fc{u!chvgt!vjg!fcvg!qh!

eqorngvkpi!gcej!rgthqtocpeg!vguv!cu!

tgswktgf!d{!vjku!uwdrctv-!vjg!qypgt!qt!

qrgtcvqt!ujcnn!uwdokv!vjg!tguwnvu!qh!vjg!

rgthqtocpeg!vguvu!hqnnqykpi!vjg!

rtqegfwtg!urgekhkgf!kp!gkvjgt!rctcitcrj!

)j*);*)k*)C*!qt!)D*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)kk*!Wpnguu!qvjgtykug!urgekhkgf!d{!vjku!

uwdrctv-!ykvjkp!71!fc{u!chvgt!vjg!fcvg!qh!

eqorngvkpi!gcej!EGOU!rgthqtocpeg!

gxcnwcvkqp!cu!tgswktgf!d{!vjku!uwdrctv-!

vjg!qypgt!qt!qrgtcvqt!owuv!uwdokv!vjg!

tguwnvu!qh!vjg!rgthqtocpeg!gxcnwcvkqp!

hqnnqykpi!vjg!rtqegfwtg!urgekhkgf!kp!

gkvjgt!rctcitcrj!)j*);*)kk*)C*!qt!)D*!qh!

vjku!ugevkqp/!

+! +! +! +! +!

)21*)k*!Kh!{qw!ctg!tgswktgf!vq!

gngevtqpkecnn{!uwdokv!c!tgrqtv!vjtqwij!

vjg!Eqornkcpeg!cpf!Gokuukqpu!Fcvc!

Tgrqtvkpi!Kpvgthceg!)EGFTK*!kp!vjg!GRC“u!

Egpvtcn!Fcvc!Gzejcpig!)EFZ*-!cpf!fwg!

vq!c!rncppgf!qt!cevwcn!qwvcig!qh!gkvjgt!

vjg!GRC“u!EGFTK!qt!EFZ!u{uvgou!ykvjkp!

vjg!rgtkqf!qh!vkog!dgikppkpi!6!dwukpguu!

fc{u!rtkqt!vq!vjg!fcvg!vjcv!vjg!

uwdokuukqp!ku!fwg-!{qw!yknn!dg!qt!ctg!

rtgenwfgf!htqo!ceeguukpi!EGFTK!qt!EFZ
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cpf!uwdokvvkpi!c!tgswktgf!tgrqtv!ykvjkp!

vjg!vkog!rtguetkdgf-!{qw!oc{!cuugtv!c!

encko!qh!GRC!u{uvgo!qwvcig!hqt!hcknwtg!

vq!vkogn{!eqorn{!ykvj!vjg!tgrqtvkpi!

tgswktgogpv/![qw!owuv!uwdokv!

pqvkhkecvkqp!vq!vjg!Cfokpkuvtcvqt!kp!

ytkvkpi!cu!uqqp!cu!rquukdng!hqnnqykpi!vjg!

fcvg!{qw!hktuv!mpgy-!qt!vjtqwij!fwg!

fknkigpeg!ujqwnf!jcxg!mpqyp-!vjcv!vjg!

gxgpv!oc{!ecwug!qt!ecwugf!c!fgnc{!kp!

tgrqtvkpi/![qw!owuv!rtqxkfg!vq!vjg!

Cfokpkuvtcvqt!c!ytkvvgp!fguetkrvkqp!

kfgpvkh{kpi!vjg!fcvg)u*!cpf!vkog)u*!vjg!

EFZ!qt!EGFTK!ygtg!wpcxckncdng!yjgp!

{qw!cvvgorvgf!vq!ceeguu!kv!kp!vjg!6!

dwukpguu!fc{u!rtkqt!vq!vjg!uwdokuukqp!

fgcfnkpg=!c!tcvkqpcng!hqt!cvvtkdwvkpi!vjg!

fgnc{!kp!tgrqtvkpi!dg{qpf!vjg!tgiwncvqt{!

fgcfnkpg!vq!vjg!GRC!u{uvgo!qwvcig=!

fguetkdg!vjg!ogcuwtgu!vcmgp!qt!vq!dg!

vcmgp!vq!okpkok|g!vjg!fgnc{!kp!

tgrqtvkpi=!cpf!kfgpvkh{!c!fcvg!d{!yjkej!

{qw!rtqrqug!vq!tgrqtv-!qt!kh!{qw!jcxg!

cntgcf{!ogv!vjg!tgrqtvkpi!tgswktgogpv!cv!

vjg!vkog!qh!vjg!pqvkhkecvkqp-!vjg!fcvg!{qw!

tgrqtvgf/!Kp!cp{!ektewouvcpeg-!vjg!

tgrqtv!owuv!dg!uwdokvvgf!gngevtqpkecnn{!

cu!uqqp!cu!rquukdng!chvgt!vjg!qwvcig!ku!

tguqnxgf/!Vjg!fgekukqp!vq!ceegrv!vjg!

encko!qh!GRC!u{uvgo!qwvcig!cpf!cnnqy!

cp!gzvgpukqp!vq!vjg!tgrqtvkpi!fgcfnkpg!ku!

uqngn{!ykvjkp!vjg!fkuetgvkqp!qh!vjg!

Cfokpkuvtcvqt/!

)kk*!Kh!{qw!ctg!tgswktgf!vq!

gngevtqpkecnn{!uwdokv!c!tgrqtv!vjtqwij!

EGFTK!kp!vjg!GRC“u!EFZ!cpf!c!hqteg!

oclgwtg!gxgpv!ku!cdqwv!vq!qeewt-!qeewtu-!

qt!jcu!qeewttgf!qt!vjgtg!ctg!nkpigtkpi!

ghhgevu!htqo!uwej!cp!gxgpv!ykvjkp!vjg!

rgtkqf!qh!vkog!dgikppkpi!6!dwukpguu!

fc{u!rtkqt!vq!vjg!fcvg!vjg!uwdokuukqp!ku!

fwg-!vjg!qypgt!qt!qrgtcvqt!oc{!cuugtv!c!

encko!qh!hqteg!oclgwtg!hqt!hcknwtg!vq!

vkogn{!eqorn{!ykvj!vjg!tgrqtvkpi!

tgswktgogpv/!Hqt!vjg!rwtrqugu!qh!vjku!

rctcitcrj-!c!hqteg!oclgwtg!gxgpv!ku!

fghkpgf!cu!cp!gxgpv!vjcv!yknn!dg!qt!jcu!

dggp!ecwugf!d{!ektewouvcpegu!dg{qpf!

vjg!eqpvtqn!qh!vjg!chhgevgf!hceknkv{-!kvu!

eqpvtcevqtu-!qt!cp{!gpvkv{!eqpvtqnngf!d{!

vjg!chhgevgf!hceknkv{!vjcv!rtgxgpvu!{qw!

htqo!eqorn{kpi!ykvj!vjg!tgswktgogpv!vq!

uwdokv!c!tgrqtv!gngevtqpkecnn{!ykvjkp!vjg!

vkog!rgtkqf!rtguetkdgf/!Gzcorngu!qh!

uwej!gxgpvu!ctg!cevu!qh!pcvwtg!)g/i/-!

jwttkecpgu-!gctvjswcmgu-!qt!hnqqfu*-!cevu!

qh!yct!qt!vgttqtkuo-!qt!gswkrogpv!hcknwtg!

qt!uchgv{!jc|ctf!dg{qpf!vjg!eqpvtqn!qh!

vjg!chhgevgf!hceknkv{!)g/i/-!nctig!uecng!

rqygt!qwvcig*/!Kh!{qw!kpvgpf!vq!cuugtv!c!

encko!qh!hqteg!oclgwtg-!{qw!owuv!uwdokv!

pqvkhkecvkqp!vq!vjg!Cfokpkuvtcvqt!kp!

ytkvkpi!cu!uqqp!cu!rquukdng!hqnnqykpi!vjg!

fcvg!{qw!hktuv!mpgy-!qt!vjtqwij!fwg!

fknkigpeg!ujqwnf!jcxg!mpqyp-!vjcv!vjg!

gxgpv!oc{!ecwug!qt!ecwugf!c!fgnc{!kp!

tgrqtvkpi/![qw!owuv!rtqxkfg!vq!vjg!

Cfokpkuvtcvqt!c!ytkvvgp!fguetkrvkqp!qh!

vjg!hqteg!oclgwtg!gxgpv!cpf!c!tcvkqpcng!

hqt!cvvtkdwvkpi!vjg!fgnc{!kp!tgrqtvkpi!

dg{qpf!vjg!tgiwncvqt{!fgcfnkpg!vq!vjg!

hqteg!oclgwtg!gxgpv=!fguetkdg!vjg!

ogcuwtgu!vcmgp!qt!vq!dg!vcmgp!vq!

okpkok|g!vjg!fgnc{!kp!tgrqtvkpi=!cpf!

kfgpvkh{!c!fcvg!d{!yjkej!{qw!rtqrqug!vq!

tgrqtv-!qt!kh!{qw!jcxg!cntgcf{!ogv!vjg!

tgrqtvkpi!tgswktgogpv!cv!vjg!vkog!qh!vjg!

pqvkhkecvkqp-!vjg!fcvg!{qw!tgrqtvgf/!Kp!

cp{!ektewouvcpeg-!vjg!tgrqtvkpi!owuv!

qeewt!cu!uqqp!cu!rquukdng!chvgt!vjg!hqteg!

oclgwtg!gxgpv!qeewtu/!Vjg!fgekukqp!vq!

ceegrv!vjg!encko!qh!hqteg!oclgwtg!cpf!

cnnqy!cp!gzvgpukqp!vq!vjg!tgrqtvkpi!

fgcfnkpg!ku!uqngn{!ykvjkp!vjg!fkuetgvkqp!

qh!vjg!Cfokpkuvtcvqt/!

)k*!+ + +!

)4*!+ + +!

)kk*!+ + +!

)D*!Dnqem!cxgtcig!xcnwgu!hqt!2!jqwt!qt!

ujqtvgt!rgtkqfu!ecnewncvgf!htqo!cnn!

ogcuwtgf!fcvc!xcnwgu!fwtkpi!gcej!

rgtkqf/!Kh!xcnwgu!ctg!ogcuwtgf!oqtg!

htgswgpvn{!vjcp!qpeg!rgt!okpwvg-!c!

ukping!xcnwg!hqt!gcej!okpwvg!oc{!dg!

wugf!vq!ecnewncvg!vjg!jqwtn{!)qt!ujqtvgt!

rgtkqf*!dnqem!cxgtcig!kpuvgcf!qh!cnn!

ogcuwtgf!xcnwgu=!qt!

)E*!Cnn!xcnwgu!vjcv!oggv!vjg!ugv!etkvgtkc!

hqt!xctkcvkqp!htqo!rtgxkqwun{!tgeqtfgf!

xcnwgu!wukpi!cp!cwvqocvgf!fcvc!

eqortguukqp!tgeqtfkpi!u{uvgo/!

)2*!Vjg!cwvqocvgf!fcvc!eqortguukqp!

tgeqtfkpi!u{uvgo!ujcnn!dg!fgukipgf!vq<!

)k*!Ogcuwtg!vjg!qrgtcvkpi!rctcogvgt!

xcnwg!cv!ngcuv!qpeg!gxgt{!jqwt/!

)kk*!Tgeqtf!cv!ngcuv!35!xcnwgu!gcej!fc{!

fwtkpi!rgtkqfu!qh!qrgtcvkqp/!

)kkk*!Tgeqtf!vjg!fcvg!cpf!vkog!yjgp!

oqpkvqtu!ctg!vwtpgf!qhh!qt!qp/!

)kx*!Tgeqipk|g!wpejcpikpi!fcvc!vjcv!

oc{!kpfkecvg!vjg!oqpkvqt!ku!pqv!

hwpevkqpkpi!rtqrgtn{-!cngtv!vjg!qrgtcvqt-!

cpf!tgeqtf!vjg!kpekfgpv/!

)x*!Eqorwvg!fckn{!cxgtcig!xcnwgu!qh!

vjg!oqpkvqtgf!qrgtcvkpi!rctcogvgt!

dcugf!qp!tgeqtfgf!fcvc/!

)3*![qw!owuv!ockpvckp!c!tgeqtf!qh!vjg!

fguetkrvkqp!qh!vjg!oqpkvqtkpi!u{uvgo!

cpf!fcvc!eqortguukqp!tgeqtfkpi!u{uvgo!

kpenwfkpi!vjg!etkvgtkc!wugf!vq!fgvgtokpg!

yjkej!oqpkvqtgf!xcnwgu!ctg!tgeqtfgf!

cpf!tgvckpgf-!vjg!ogvjqf!hqt!ecnewncvkpi!

fckn{!cxgtcigu-!cpf!c!fgoqpuvtcvkqp!vjcv!

vjg!u{uvgo!oggvu!cnn!etkvgtkc!qh!

rctcitcrj!)k*)4*)kk*)E*)2*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)6*!+ + +!

)k*!Kfgpvkhkecvkqp!qh!cnn!rgvtqngwo!

tghkpgt{!rtqeguu!wpkv!jgcv!gzejcpigtu!cv!

vjg!hceknkv{!cpf!vjg!cxgtcig!cppwcn!JCR!

eqpegpvtcvkqp!qh!rtqeguu!hnwkf!qt!

kpvgtxgpkpi!eqqnkpi!hnwkf!guvkocvgf!

yjgp!fgxgnqrkpi!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu!tgrqtv/!

)kk*!Kfgpvkhkecvkqp!qh!cnn!jgcv!gzejcpig!

u{uvgou!uwdlgev!vq!vjg!oqpkvqtkpi!

tgswktgogpvu!kp!¨ 74/765!cpf!

kfgpvkhkecvkqp!qh!cnn!jgcv!gzejcpig!

u{uvgou!vjcv!ctg!gzgorv!htqo!vjg!

oqpkvqtkpi!tgswktgogpvu!ceeqtfkpi!vq!

vjg!rtqxkukqpu!kp!¨ 74/765)d*/!Hqt!gcej!

jgcv!gzejcpig!u{uvgo!vjcv!ku!uwdlgev!vq!

vjg!oqpkvqtkpi!tgswktgogpvu!kp!

¨ 74/765-!vjku!owuv!kpenwfg!

kfgpvkhkecvkqp!qh!cnn!jgcv!gzejcpigtu!

ykvjkp!gcej!jgcv!gzejcpig!u{uvgo-!cpf-!

hqt!enqugf.nqqr!tgektewncvkqp!u{uvgou-!

vjg!eqqnkpi!vqygt!kpenwfgf!kp!gcej!jgcv!

gzejcpig!u{uvgo/!

)kkk*!Tguwnvu!qh!vjg!hqnnqykpi!

oqpkvqtkpi!fcvc!hqt!gcej!tgswktgf!

oqpkvqtkpi!gxgpv<!

)C*!Fcvg0vkog!qh!gxgpv/!

)D*!Dctqogvtke!rtguuwtg/!

)E*!Gn!Rcuq!ckt!uvtkrrkpi!crrctcvwu!

ycvgt!hnqy!oknnknkvgt0okpwvg!)on0okp*!

cpf!ckt!hnqy-!on0okp-!cpf!ckt!

vgorgtcvwtg-!�Egnukwu/!

)F*!HKF!tgcfkpi!)rrox*/!

)G*!Ngpivj!qh!ucornkpi!rgtkqf/!

)H*!Ucorng!xqnwog/!

)I*!Ecnkdtcvkqp!kphqtocvkqp!kfgpvkhkgf!

kp!Ugevkqp!6/5/3!qh!vjg!’’Ckt!Uvtkrrkpi!

Ogvjqf!)Oqfkhkgf!Gn!Rcuq!Ogvjqf*!hqt!

Fgvgtokpcvkqp!qh!Xqncvkng!Qticpke!

Eqorqwpf!Gokuukqpu!htqo!Ycvgt!

Uqwtegu““!Tgxkukqp!Pwodgt!Qpg-!fcvgf!

Lcpwct{!3114-!Ucornkpi!Rtqegfwtgu!

Ocpwcn-!Crrgpfkz!R<!Eqqnkpi!Vqygt!

Oqpkvqtkpi-!rtgrctgf!d{!Vgzcu!

Eqookuukqp!qp!Gpxktqpogpvcn!Swcnkv{-!

Lcpwct{!42-!3114!)kpeqtrqtcvgf!d{!

tghgtgpeg˜ugg!¨ 74/25*/!

)kx*!Vjg!fcvg!yjgp!c!ngcm!ycu!

kfgpvkhkgf-!vjg!fcvg!vjg!uqwteg!qh!vjg!

ngcm!ycu!kfgpvkhkgf-!cpf!vjg!fcvg!yjgp!

vjg!jgcv!gzejcpigt!ycu!tgrcktgf!qt!

vcmgp!qwv!qh!ugtxkeg/!

)x*!Kh!c!tgrckt!ku!fgnc{gf-!vjg!tgcuqp!

hqt!vjg!fgnc{-!vjg!uejgfwng!hqt!

eqorngvkpi!vjg!tgrckt-!vjg!jgcv!gzejcpig!

gzkv!nkpg!hnqy!qt!eqqnkpi!vqygt!tgvwtp!

nkpg!cxgtcig!hnqy!tcvg!cv!vjg!oqpkvqtkpi!

nqecvkqp!)kp!icnnqpu0okpwvg*-!cpf!vjg!

guvkocvg!qh!rqvgpvkcn!uvtkrrcdng!

j{ftqectdqp!gokuukqpu!hqt!gcej!

tgswktgf!oqpkvqtkpi!kpvgtxcn!fwtkpi!vjg!

fgnc{!qh!tgrckt/!

+! +! +! +! +!

)8*!+ + +!

)kkk*!+ + +!

)D*!Vjg!rtguuwtg!qt!vgorgtcvwtg!qh!vjg!

eqmg!ftwo!xguugn-!cu!crrnkecdng-!hqt!vjg!

6.okpwvg!rgtkqf!rtkqt!vq!vjg!rtg.xgpv!

ftckpkpi/!

+! +! +! +! +!

)22*!Hqt!gcej!rtguuwtg!tgnkgh!fgxkeg!

uwdlgev!vq!vjg!rtguuwtg!tgngcug!

ocpcigogpv!yqtm!rtcevkeg!uvcpfctfu!kp!

¨ 74/759)l*)4*-!vjg!qypgt!qt!qrgtcvqt!

ujcnn!mggr!vjg!tgeqtfu!urgekhkgf!kp!

rctcitcrju!)k*)22*)k*!vjtqwij!)kkk*!qh!vjku!

ugevkqp/!Hqt!gcej!rknqv.qrgtcvgf!

rtguuwtg!tgnkgh!fgxkeg!uwdlgev!vq!vjg!
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A062530
Cross-out
tgswktgogpvu!cv!¨ 74/759)l*)5*)kk*!qt!)kkk*-!

vjg!qypgt!qt!qrgtcvqt!ujcnn!mggr!vjg!

tgeqtfu!urgekhkgf!kp!rctcitcrj!)k*)22*)kx*!

qh!vjku!ugevkqp/!

+! +! +! +! +!

)kx*!Hqt!rknqv.qrgtcvgf!rtguuwtg!tgnkgh!

fgxkegu-!igpgtcn!qt!tgngcug.urgekhke!

tgeqtfu!hqt!guvkocvkpi!vjg!swcpvkv{!qh!

XQE!tgngcugf!htqo!vjg!rknqv!xgpv!fwtkpi!

c!tgngcug!gxgpv-!cpf!tgeqtfu!qh!

ecnewncvkqpu!wugf!vq!fgvgtokpg!vjg!

swcpvkv{!qh!urgekhke!JCR!tgngcugf!hqt!

cp{!gxgpv!qt!ugtkgu!qh!gxgpvu!kp!yjkej!

83!qt!oqtg!rqwpfu!qh!XQE!ctg!tgngcugf!

kp!c!fc{/!

)23*!Hqt!gcej!ockpvgpcpeg!xgpv!

qrgpkpi!uwdlgev!vq!vjg!tgswktgogpvu!kp!

¨ 74/754)e*-!vjg!qypgt!qt!qrgtcvqt!ujcnn!

mggr!vjg!crrnkecdng!tgeqtfu!urgekhkgf!kp!

rctcitcrju!)k*)23*)k*!vjtqwij!)xk*!qh!vjku!

ugevkqp/!

+! +! +! +! +!

)kx*!Kh!eqorn{kpi!ykvj!vjg!

tgswktgogpvu!qh!¨ 74/754)e*)2*)kkk*-!

tgeqtfu!wugf!vq!guvkocvg!vjg!vqvcn!

swcpvkv{!qh!XQE!kp!vjg!gswkrogpv!cpf!

vjg!v{rg!cpf!uk|g!nkokvu!qh!gswkrogpv!

vjcv!eqpvckp!nguu!vjcp!83!rqwpfu!qh!XQE!

cv!vjg!vkog!qh!ockpvgpcpeg!xgpv!

qrgpkpi/!Hqt!gcej!ockpvgpcpeg!xgpv!

qrgpkpi!hqt!yjkej!vjg!fgkpxgpvqt{!

rtqegfwtgu!urgekhkgf!kp!rctcitcrj!

)k*)23*)k*!qh!vjku!ugevkqp!ctg!pqv!hqnnqygf!

qt!hqt!yjkej!vjg!gswkrogpv!qrgpgf!

gzeggfu!vjg!v{rg!cpf!uk|g!nkokvu!

guvcdnkujgf!kp!vjg!tgeqtfu!urgekhkgf!kp!

vjku!rctcitcrj-!kfgpvkhkecvkqp!qh!vjg!

ockpvgpcpeg!xgpv-!vjg!rtqeguu!wpkvu!qt!

gswkrogpv!cuuqekcvgf!ykvj!vjg!

ockpvgpcpeg!xgpv-!vjg!fcvg!qh!

ockpvgpcpeg!xgpv!qrgpkpi-!cpf!tgeqtfu!

wugf!vq!guvkocvg!vjg!vqvcn!swcpvkv{!qh!

XQE!kp!vjg!gswkrogpv!cv!vjg!vkog!vjg!

ockpvgpcpeg!xgpv!ycu!qrgpgf!vq!vjg!

cvoqurjgtg/!

+! +! +! +! +!

)xk*!Kh!eqorn{kpi!ykvj!vjg!

tgswktgogpvu!qh!¨ 74/754)e*)2*)x*-!

kfgpvkhkecvkqp!qh!vjg!ockpvgpcpeg!xgpv-!

vjg!rtqeguu!wpkvu!qt!gswkrogpv!

cuuqekcvgf!ykvj!vjg!ockpvgpcpeg!xgpv-!

tgeqtfu!fqewogpvkpi!cevkqpu!vcmgp!vq!

eqorn{!ykvj!qvjgt!crrnkecdng!

cnvgtpcvkxgu!cpf!yj{!wvknk|cvkqp!qh!vjku!

cnvgtpcvkxg!ycu!tgswktgf-!vjg!fcvg!qh!

ockpvgpcpeg!xgpv!qrgpkpi-!vjg!

gswkrogpv!rtguuwtg!cpf!nqygt!gzrnqukxg!

nkokv!qh!vjg!xcrqtu!kp!vjg!gswkrogpv!cv!

vjg!vkog!qh!fkuejctig-!cp!kpfkecvkqp!qh!

yjgvjgt!cevkxg!rwtikpi!ycu!rgthqtogf!

cpf!vjg!rtguuwtg!qh!vjg!gswkrogpv!

fwtkpi!vjg!kpuvcnncvkqp!qt!tgoqxcn!qh!vjg!

dnkpf!kh!cevkxg!rwtikpi!ycu!wugf-!vjg!

fwtcvkqp!vjg!ockpvgpcpeg!xgpv!ycu!

qrgp!fwtkpi!vjg!dnkpf!kpuvcnncvkqp!qt!

tgoqxcn!rtqeguu-!cpf!tgeqtfu!wugf!vq!

guvkocvg!vjg!vqvcn!swcpvkv{!qh!XQE!kp!vjg!

gswkrogpv!cv!vjg!vkog!vjg!ockpvgpcpeg!

xgpv!ycu!qrgpgf!vq!vjg!cvoqurjgtg!hqt!

gcej!crrnkecdng!ockpvgpcpeg!xgpv!

qrgpkpi/!

+! +! +! +! +!

22/!Ugevkqp!74/768!ku!cogpfgf!d{!

tgxkukpi!rctcitcrju!)c*)2*)k*!cpf!)kk*-!

)c*)3*)k*!cpf!)kk*-!)d*)6*-!cpf!)g*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/768 Fgnc{gf!eqmkpi!wpkv!fgeqmkpi!

qrgtcvkqp!uvcpfctfu/!

)c*!+ + +!

)2*!+ + +!

)k*!Cp!cxgtcig!xguugn!rtguuwtg!qh!3!

ruki!qt!nguu!fgvgtokpgf!qp!c!tqnnkpi!71.!

gxgpv!cxgtcig=!qt!

)kk*!Cp!cxgtcig!xguugn!vgorgtcvwtg!qh!

331!fgitggu!Hcjtgpjgkv!qt!nguu!

fgvgtokpgf!qp!c!tqnnkpi!71.gxgpv!

cxgtcig/!

)3*!+ + +!

)k*!C!xguugn!rtguuwtg!qh!3/1!ruki!qt!nguu!

hqt!gcej!fgeqmkpi!gxgpv=!qt!

)kk*!C!xguugn!vgorgtcvwtg!qh!329!

fgitggu!Hcjtgpjgkv!qt!nguu!hqt!gcej!

fgeqmkpi!gxgpv/!

+! +! +! +! +!

)d*!+ + +!

)6*!Vjg!qwvrwv!qh!vjg!rtguuwtg!

oqpkvqtkpi!u{uvgo!owuv!dg!tgxkgygf!

gcej!fc{!vjg!wpkv!ku!qrgtcvgf!vq!gpuwtg!

vjcv!vjg!rtguuwtg!tgcfkpiu!hnwevwcvg!cu!

gzrgevgf!dgvyggp!qrgtcvkpi!cpf!

eqqnkpi0fgeqmkpi!e{engu!vq!xgtkh{!vjg!

rtguuwtg!vcru!ctg!pqv!rnwiigf/!Rnwiigf!

rtguuwtg!vcru!owuv!dg!wprnwiigf!qt!

qvjgtykug!tgrcktgf!rtkqt!vq!vjg!pgzv!

qrgtcvkpi!e{eng/!

+! +! +! +! +!

)g*!Vjg!qypgt!qt!qrgtcvqt!qh!c!fgnc{gf!

eqmkpi!wpkv!wukpi!vjg!’’ycvgt!qxgthnqy““!

ogvjqf!qh!eqmg!eqqnkpi!rtkqt!vq!

eqorn{kpi!ykvj!vjg!crrnkecdng!

tgswktgogpvu!kp!rctcitcrj!)c*!qh!vjku!

ugevkqp!owuv!oggv!vjg!tgswktgogpvu!kp!

gkvjgt!rctcitcrj!)g*)2*!qt!)g*)3*!qh!vjku!

ugevkqp!qt-!kh!crrnkecdng-!vjg!

tgswktgogpvu!kp!rctcitcrj!)g*)4*!qh!vjku!

ugevkqp/!Vjg!qypgt!qt!qrgtcvqt!qh!c!

fgnc{gf!eqmkpi!wpkv!wukpi!vjg!’’ycvgt!

qxgthnqy““!ogvjqf!qh!eqmg!eqqnkpi!

uwdlgev!vq!vjku!rctcitcrj!ujcnn!

fgvgtokpg!vjg!eqmg!ftwo!xguugn!

vgorgtcvwtg!cu!urgekhkgf!kp!rctcitcrju!

)e*!cpf!)f*!qh!vjku!ugevkqp!cpf!ujcnn!pqv!

qvjgtykug!ftckp!qt!xgpv!vjg!eqmg!ftwo!

wpvkn!vjg!eqmg!ftwo!xguugn!vgorgtcvwtg!

ku!cv!qt!dgnqy!vjg!crrnkecdng!nkokvu!kp!

rctcitcrj!)c*)2*)kk*!qt!)c*)3*)kk*!qh!vjku!

ugevkqp/!

)2*!Vjg!qxgthnqy!ycvgt!owuv!dg!

fktgevgf!vq!c!ugrctcvqt!qt!ukoknct!

fkugpicikpi!fgxkeg!vjcv!ku!qrgtcvgf!kp!c!

ocppgt!vq!rtgxgpv!gpvtckpogpv!qh!icugu!

htqo!vjg!eqmg!ftwo!xguugn!vq!vjg!

qxgthnqy!ycvgt!uvqtcig!vcpm/!Icugu!htqo!

vjg!ugrctcvqt!qt!fkugpicikpi!fgxkeg!

owuv!dg!tqwvgf!vq!c!enqugf!dnqyfqyp!

u{uvgo!qt!qvjgtykug!eqpvtqnngf!

hqnnqykpi!vjg!tgswktgogpvu!hqt!c!Itqwr!

2!okuegnncpgqwu!rtqeguu!xgpv/!Vjg!

nkswkf!htqo!vjg!ugrctcvqt!qt!fkugpicikpi!

fgxkeg!owuv!dg!jctfrkrgf!vq!vjg!

qxgthnqy!ycvgt!uvqtcig!vcpm!qt!ukoknctn{!

vtcpurqtvgf!vq!rtgxgpv!gzrquwtg!qh!vjg!

qxgthnqy!ycvgt!vq!vjg!cvoqurjgtg/!Vjg!

qxgthnqy!ycvgt!uvqtcig!vcpm!oc{!dg!cp!

qrgp!qt!wpeqpvtqnngf!hkzgf.tqqh!vcpm!

rtqxkfgf!vjcv!c!uwdogtigf!hknn!rkrg!

)rkrg!qwvngv!dgnqy!gzkuvkpi!nkswkf!ngxgn!

kp!vjg!vcpm*!ku!wugf!vq!vtcpuhgt!qxgthnqy!

ycvgt!vq!vjg!vcpm/!

)3*!Vjg!qxgthnqy!ycvgt!owuv!dg!

fktgevgf!vq!c!uvqtcig!xguugn!oggvkpi!vjg!

tgswktgogpvu!hqt!uvqtcig!xguugnu!kp!

uwdrctv!UU!qh!vjku!rctv/!

)4*!Rtkqt!vq!Pqxgodgt!37-!3131-!kh!vjg!

gswkrogpv!pggfgf!vq!eqorn{!ykvj!

rctcitcrju!)g*)2*!qt!)3*!qh!vjku!ugevkqp!

ctg!pqv!kpuvcnngf!cpf!qrgtcvkqpcn-!{qw!

owuv!eqorn{!ykvj!cnn!qh!vjg!

tgswktgogpvu!kp!rctcitcrju!)g*)4*)k*!

vjtqwij!)kx*!qh!vjku!ugevkqp/!

)k*!Vjg!vgorgtcvwtg!qh!vjg!eqmg!ftwo-!

ogcuwtgf!ceeqtfkpi!vq!rctcitcrj!)e*!qh!

vjku!ugevkqp-!owuv!dg!361!fgitggu!

Hcjtgpjgkv!qt!nguu!rtkqt!vq!kpkvkcvkqp!qh!

ycvgt!qxgthnqy!cpf!cv!cnn!vkogu!fwtkpi!

vjg!ycvgt!qxgthnqy/!

)kk*!Vjg!qxgthnqy!ycvgt!owuv!dg!

jctfrkrgf!vq!vjg!qxgthnqy!ycvgt!uvqtcig!

vcpm!qt!ukoknctn{!vtcpurqtvgf!vq!rtgxgpv!

gzrquwtg!qh!vjg!qxgthnqy!ycvgt!vq!vjg!

cvoqurjgtg/!

)kkk*!Vjg!qxgthnqy!ycvgt!uvqtcig!vcpm!

oc{!dg!cp!qrgp!qt!wpeqpvtqnngf!hkzgf.!

tqqh!vcpm!rtqxkfgf!vjcv!cnn!qh!vjg!

hqnnqykpi!tgswktgogpvu!ctg!ogv/!

)C*!C!uwdogtigf!hknn!rkrg!)rkrg!qwvngv!

dgnqy!gzkuvkpi!nkswkf!ngxgn!kp!vjg!vcpm*!

ku!wugf!vq!vtcpuhgt!qxgthnqy!ycvgt!vq!vjg!

vcpm/!

)D*!Vjg!nkswkf!ngxgn!kp!vjg!uvqtcig!vcpm!

ku!cv!ngcuv!7!hggv!cdqxg!vjg!uwdogtigf!hknn!

rkrg!qwvngv!cv!cnn!vkogu!fwtkpi!ycvgt!

qxgthnqy/!

)E*!Vjg!vgorgtcvwtg!qh!vjg!eqpvgpvu!kp!

vjg!uvqtcig!vcpm!tgockp!dgnqy!261!

fgitggu!Hcjtgpjgkv!cv!cnn!vkogu!fwtkpi!

ycvgt!qxgthnqy/!

+! +! +! +! +!

23/!Ugevkqp!74/769!ku!cogpfgf!d{!

tgxkukpi!rctcitcrju!)e*)2*-!)3*!cpf!)4*-!

)f*)2*!kpvtqfwevqt{!vgzv!cpf!)f*)3*-!)g*!

kpvtqfwevqt{!vgzv-!)g*)4*)kx*-!)h*)2*)k*!

kpvtqfwevqt{!vgzv-!cpf!)h*)2*)k*)D*!vq!tgcf!

cu!hqnnqyu<!

¨ 74/769 Hgpegnkpg!oqpkvqtkpi!rtqxkukqpu/!

+! +! +! +! +!

)e*!+ + +!

)2*!Cu!kv!rgtvckpu!vq!vjku!uwdrctv-!

mpqyp!uqwtegu!qh!XQEu-!cu!wugf!kp!

Ugevkqp!9/3/2/4!kp!Ogvjqf!436C!qh!

crrgpfkz!C!qh!vjku!rctv!hqt!ukvkpi!

rcuukxg!oqpkvqtu-!ogcpu!c!ycuvgycvgt!
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A062530
Cross-out
vtgcvogpv!wpkv-!rtqeguu!wpkv-!qt!cp{!

gokuukqp!uqwteg!tgswktkpi!eqpvtqn!

ceeqtfkpi!vq!vjg!tgswktgogpvu!qh!vjku!

uwdrctv-!kpenwfkpi!octkpg!xguugn!

nqcfkpi!qrgtcvkqpu/!Hqt!octkpg!xguugn!

nqcfkpi!qrgtcvkqpu-!qpg!rcuukxg!oqpkvqt!

ujqwnf!dg!ukvgf!qp!vjg!ujqtgnkpg!

cflcegpv!vq!vjg!fqem/!Hqt!vjku!uwdrctv-!

cp!cffkvkqpcn!oqpkvqt!ku!pqv!tgswktgf!kh!

vjg!qpn{!gokuukqp!uqwtegu!ykvjkp!61!

ogvgtu!qh!vjg!oqpkvqtkpi!dqwpfct{!ctg!

gswkrogpv!ngcm!uqwtegu!ucvkuh{kpi!cnn!qh!

vjg!eqpfkvkqpu!kp!rctcitcrju!)e*)2*)k*!

vjtqwij!)kx*!qh!vjku!ugevkqp/!

)k*!Vjg!gswkrogpv!ngcm!uqwtegu!kp!

qticpke!JCR!ugtxkeg!ykvjkp!61!ogvgtu!qh!

vjg!oqpkvqtkpi!dqwpfct{!ctg!nkokvgf!vq!

xcnxgu-!rworu-!eqppgevqtu-!ucornkpi!

eqppgevkqpu-!cpf!qrgp.gpfgf!nkpgu/!Kh!

eqortguuqtu-!rtguuwtg!tgnkgh!fgxkegu-!qt!

cikvcvqtu!kp!qticpke!JCR!ugtxkeg!ctg!

rtgugpv!ykvjkp!61!ogvgtu!qh!vjg!

oqpkvqtkpi!dqwpfct{-!vjg!cffkvkqpcn!

rcuukxg!oqpkvqtkpi!nqecvkqp!urgekhkgf!kp!

Ugevkqp!9/3/2/4!kp!Ogvjqf!436C!qh!

crrgpfkz!C!qh!vjku!rctv!owuv!dg!wugf/!

)kk*!Cnn!gswkrogpv!ngcm!uqwtegu!kp!icu!

qt!nkijv!nkswkf!ugtxkeg!)cpf!kp!qticpke!

JCR!ugtxkeg*-!kpenwfkpi!xcnxgu-!rworu-!

eqppgevqtu-!ucornkpi!eqppgevkqpu!cpf!

qrgp.gpfgf!nkpgu-!owuv!dg!oqpkvqtgf!

wukpi!GRC!Ogvjqf!32!qh!51!EHT!rctv!71-!

crrgpfkz!C—8!pq!nguu!htgswgpvn{!vjcp!

swctvgtn{!ykvj!pq!rtqxkukqpu!hqt!umkr!

rgtkqf!oqpkvqtkpi-!qt!ceeqtfkpi!vq!vjg!

rtqxkukqpu!qh!¨ 74/22)e*!Cnvgtpcvkxg!

Yqtm!rtcevkeg!hqt!oqpkvqtkpi!gswkrogpv!

hqt!ngcmu/!Hqt!vjg!rwtrqug!qh!vjku!

rtqxkukqp-!c!ngcm!ku!fgvgevgf!kh!vjg!

kpuvtwogpv!tgcfkpi!gswcnu!qt!gzeggfu!

vjg!crrnkecdng!nkokvu!kp!rctcitcrju!

)e*)2*)kk*)C*!vjtqwij!)G*!qh!vjku!ugevkqp<!

)C*!Hqt!xcnxgu-!rworu!qt!eqppgevqtu!

cv!cp!gzkuvkpi!uqwteg-!cp!kpuvtwogpv!

tgcfkpi!qh!21-111!rrox/!

)D*!Hqt!xcnxgu!qt!eqppgevqtu!cv!c!pgy!

uqwteg-!cp!kpuvtwogpv!tgcfkpi!qh!611!

rrox/!

)E*!Hqt!rworu!cv!c!pgy!uqwteg-!cp!

kpuvtwogpv!tgcfkpi!qh!3-111!rrox/!

)F*!Hqt!ucornkpi!eqppgevkqpu!qt!qrgp.!

gpfgf!nkpgu-!cp!kpuvtwogpv!tgcfkpi!qh!

611!rrox!cdqxg!dcemitqwpf/!

)G*!Hqt!gswkrogpv!oqpkvqtgf!

ceeqtfkpi!vq!vjg!Cnvgtpcvkxg!Yqtm!

rtcevkeg!hqt!oqpkvqtkpi!gswkrogpv!hqt!

ngcmu-!vjg!ngcm!fghkpkvkqpu!eqpvckpgf!kp!

¨ 74/22!)e*)7*)k*!vjtqwij!)kkk*/!

)kkk*!Cnn!gswkrogpv!ngcm!uqwtegu!kp!

qticpke!JCR!ugtxkeg-!kpenwfkpi!uqwtegu!

kp!icu-!nkijv!nkswkf!cpf!jgcx{!nkswkf!

ugtxkeg-!owuv!dg!kpurgevgf!wukpi!xkuwcn-!

cwfkdng-!qnhcevqt{-!qt!cp{!qvjgt!

fgvgevkqp!ogvjqf!cv!ngcuv!oqpvjn{/!C!

ngcm!ku!fgvgevgf!kh!vjg!kpurgevkqp!

kfgpvkhkgu!c!rqvgpvkcn!ngcm!vq!vjg!

cvoqurjgtg!qt!kh!vjgtg!ctg!kpfkecvkqpu!qh!

nkswkfu!ftkrrkpi/!

)kx*!Cnn!ngcmu!kfgpvkhkgf!d{!vjg!

oqpkvqtkpi!qt!kpurgevkqpu!urgekhkgf!kp!

rctcitcrju!)e*)2*)kk*!qt!)kkk*!qh!vjku!

ugevkqp!owuv!dg!tgrcktgf!pq!ncvgt!vjcp!

26!ecngpfct!fc{u!chvgt!kv!ku!fgvgevgf!ykvj!

pq!rtqxkukqpu!hqt!fgnc{!qh!tgrckt/!Kh!c!

tgrckt!ku!pqv!eqorngvgf!ykvjkp!26!

ecngpfct!fc{u-!vjg!cffkvkqpcn!rcuukxg!

oqpkvqt!urgekhkgf!kp!Ugevkqp!9/3/2/4!kp!

Ogvjqf!436C!qh!crrgpfkz!C!qh!vjku!rctv!

owuv!dg!wugf/!

)3*!Vjg!qypgt!qt!qrgtcvqt!oc{!eqnngev!

qpg!qt!oqtg!dcemitqwpf!ucorngu!kh!vjg!

qypgt!qt!qrgtcvqt!dgnkgxgu!vjcv!cp!

qhhukvg!wrykpf!uqwteg!qt!cp!qpukvg!

uqwteg!gzenwfgf!wpfgt!¨ 74/751)i*!oc{!

kphnwgpeg!vjg!ucorngt!ogcuwtgogpvu/!Kh!

vjg!qypgt!qt!qrgtcvqt!gngevu!vq!eqnngev!

qpg!qt!oqtg!dcemitqwpf!ucorngu-!vjg!

qypgt!qt!qrgtcvqt!owuv!fgxgnqr!cpf!

uwdokv!c!ukvg.urgekhke!oqpkvqtkpi!rncp!

hqt!crrtqxcn!ceeqtfkpi!vq!vjg!

tgswktgogpvu!kp!rctcitcrj!)k*!qh!vjku!

ugevkqp/!Wrqp!crrtqxcn!qh!vjg!ukvg.!

urgekhke!oqpkvqtkpi!rncp-!vjg!

dcemitqwpf!ucorngt)u*!ujqwnf!dg!

qrgtcvgf!eq.ewttgpvn{!ykvj!vjg!tqwvkpg!

ucorngtu/!

)4*!Kh!vjgtg!ctg!2;!qt!hgygt!oqpkvqtkpi!

nqecvkqpu-!vjg!qypgt!qt!qrgtcvqt!ujcnn!

eqnngev!cv!ngcuv!qpg!eq.nqecvgf!fwrnkecvg!

ucorng!rgt!ucornkpi!rgtkqf!cpf!cv!ngcuv!

qpg!hkgnf!dncpm!rgt!ucornkpi!rgtkqf/!Kh!

vjgtg!ctg!31!qt!oqtg!oqpkvqtkpi!

nqecvkqpu-!vjg!qypgt!qt!qrgtcvqt!ujcnn!

eqnngev!cv!ngcuv!vyq!eq.nqecvgf!fwrnkecvg!

ucorngu!rgt!ucornkpi!rgtkqf!cpf!cv!

ngcuv!qpg!hkgnf!dncpm!rgt!ucornkpi!

rgtkqf/!Vjg!eq.nqecvgf!fwrnkecvgu!oc{!

dg!eqnngevgf!cv!cp{!qh!vjg!rgtkogvgt!

ucornkpi!nqecvkqpu/!

+! +! +! +! +!

)f*!+ + +!

)2*!Kh!c!pgct.hkgnf!uqwteg!eqttgevkqp!ku!

wugf!cu!rtqxkfgf!kp!rctcitcrj!)k*)3*!qh!

vjku!ugevkqp!qt!kh!cp!cnvgtpcvkxg!vguv!

ogvjqf!ku!wugf!vjcv!rtqxkfgu!vkog.!

tguqnxgf!ogcuwtgogpvu-!vjg!qypgt!qt!

qrgtcvqt!ujcnn<!

+! +! +! +! +!

)3*!Hqt!ecugu!qvjgt!vjcp!vjqug!

urgekhkgf!kp!rctcitcrj!)f*)2*!qh!vjku!

ugevkqp-!vjg!qypgt!qt!qrgtcvqt!ujcnn!

eqnngev!cpf!tgeqtf!ucornkpi!rgtkqf!

cxgtcig!vgorgtcvwtg!cpf!dctqogvtke!

rtguuwtg!wukpi!gkvjgt!cp!qp.ukvg!

ogvgqtqnqikecn!uvcvkqp!kp!ceeqtfcpeg!

ykvj!Ugevkqp!9/4/2!vjtqwij!9/4/4!qh!

Ogvjqf!436C!qh!crrgpfkz!C!qh!vjku!rctv!

qt-!cnvgtpcvkxgn{-!wukpi!fcvc!htqo!c!

Wpkvgf!Uvcvgu!Ygcvjgt!Ugtxkeg!)WUYU*!

ogvgqtqnqikecn!uvcvkqp!rtqxkfgf!vjg!

WUYU!ogvgqtqnqikecn!uvcvkqp!ku!ykvjkp!

51!mknqogvgtu!)36!okngu*!qh!vjg!tghkpgt{/!

+! +! +! +! +!

)g*!Vjg!qypgt!qt!qrgtcvqt!ujcnn!wug!c!

ucornkpi!rgtkqf!cpf!ucornkpi!

htgswgpe{!cu!urgekhkgf!kp!rctcitcrju!

)g*)2*!vjtqwij!)4*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)4*!+ + +!

)kx*!Kh!gxgt{!ucorng!cv!c!oqpkvqtkpi!

ukvg!vjcv!ku!oqpkvqtgf!cv!vjg!htgswgpe{!

urgekhkgf!kp!rctcitcrj!)g*)4*)kkk*!qh!vjku!

ugevkqp!ku!cv!qt!dgnqy!1/;!Ii0o hqt!3!

{gctu!)k/g/-!5!eqpugewvkxg!ugokcppwcn!

ucorngu*-!qpn{!qpg!ucorng!rgt!{gct!ku!

tgswktgf!hqt!vjcv!oqpkvqtkpi!ukvg/!Hqt!

{gctn{!ucornkpi-!ucorngu!ujcnn!qeewt!cv!

ngcuv!21!oqpvju!dwv!pq!oqtg!vjcp!25!

oqpvju!crctv/!

+! +! +! +! +!

)h*!+ + +!

)2*!+ + +!

)k*!Gzegrv!yjgp!pgct.hkgnf!uqwteg!

eqttgevkqp!ku!wugf!cu!rtqxkfgf!kp!

rctcitcrj!)k*!qh!vjku!ugevkqp-!vjg!qypgt!

qt!qrgtcvqt!ujcnn!fgvgtokpg!vjg!jkijguv!

cpf!nqyguv!ucorng!tguwnvu!hqt!dgp|gpg!

eqpegpvtcvkqpu!htqo!vjg!ucorng!rqqn!

cpf!ecnewncvg!%e!cu!vjg!fkhhgtgpeg!kp!

vjgug!eqpegpvtcvkqpu/!Eq.nqecvgf!

ucorngu!owuv!dg!cxgtcigf!vqigvjgt!hqt!

vjg!rwtrqugu!qh!fgvgtokpkpi!vjg!

dgp|gpg!eqpegpvtcvkqp!hqt!vjcv!ucornkpi!

nqecvkqp-!cpf-!kh!crrnkecdng-!hqt!

fgvgtokpkpi!%e/!Vjg!qypgt!qt!qrgtcvqt!

ujcnn!cfjgtg!vq!vjg!hqnnqykpi!rtqegfwtgu!

yjgp!qpg!qt!oqtg!ucorngu!hqt!vjg!

ucornkpi!rgtkqf!ctg!dgnqy!vjg!ogvjqf!

fgvgevkqp!nkokv!hqt!dgp|gpg<!

+! +! +! +! +!

)D*!Kh!cnn!ucorng!tguwnvu!ctg!dgnqy!vjg!

ogvjqf!fgvgevkqp!nkokv-!vjg!qypgt!qt!

qrgtcvqt!ujcnn!wug!vjg!ogvjqf!fgvgevkqp!

nkokv!cu!vjg!jkijguv!ucorng!tguwnv!cpf!

|gtq!cu!vjg!nqyguv!ucorng!tguwnv!yjgp!

ecnewncvkpi!%e/!

+! +! +! +! +!

24/!Ugevkqp!74/771!ku!cogpfgf!d{!

tgxkukpi!vjg!kpvtqfwevqt{!vgzv-!rctcitcrj!

)d*!kpvtqfwevqt{!vgzv-!rctcitcrju!)d*)2*!

cpf!)g*-!cpf!rctcitcrj!)k*)3*!

kpvtqfwevqt{!vgzv-!cpf!cffkpi!rctcitcrj!

)k*)3*)kkk*!vq!tgcf!cu!hqnnqyu<!

¨ 74/771 Uvqtcig!xguugn!rtqxkukqpu/!

Qp!cpf!chvgt!vjg!crrnkecdng!

eqornkcpeg!fcvg!hqt!c!Itqwr!2!uvqtcig!

xguugn!nqecvgf!cv!c!pgy!qt!gzkuvkpi!

uqwteg!cu!urgekhkgf!kp!¨ 74/751)j*-!vjg!

qypgt!qt!qrgtcvqt!qh!c!Itqwr!2!uvqtcig!

xguugn!uvqtkpi!nkswkf!ykvj!c!oczkowo!

vtwg!xcrqt!rtguuwtg!nguu!vjcp!87/7!

mknqrcuecnu!)22/2!rqwpfu!rgt!uswctg!

kpej*!vjcv!ku!rctv!qh!c!pgy!qt!gzkuvkpi!

uqwteg!ujcnn!eqorn{!ykvj!gkvjgt!vjg!

tgswktgogpvu!kp!uwdrctv!YY!qt!UU!qh!

vjku!rctv!ceeqtfkpi!vq!vjg!tgswktgogpvu!

kp!rctcitcrju!)c*!vjtqwij!)k*!qh!vjku!

ugevkqp!cpf!vjg!qypgt!qt!qrgtcvqt!qh!c!

Itqwr!2!uvqtcig!xguugn!uvqtkpi!nkswkf!

ykvj!c!oczkowo!vtwg!xcrqt!rtguuwtg!

itgcvgt!vjcp!qt!gswcn!vq!87/7!mknqrcuecnu!

)22/2!rqwpfu!rgt!uswctg!kpej*!vjcv!ku!
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A062530
Cross-out
rctv!qh!c!pgy!qt!gzkuvkpi!uqwteg!ujcnn!

eqorn{!ykvj!vjg!tgswktgogpvu!kp!

uwdrctv!UU!qh!vjku!rctv!ceeqtfkpi!vq!vjg!

tgswktgogpvu!kp!rctcitcrju!)c*!vjtqwij!

)k*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)d*!C!hnqcvkpi!tqqh!uvqtcig!xguugn!

eqorn{kpi!ykvj!vjg!tgswktgogpvu!qh!

uwdrctv!YY!qh!vjku!rctv!oc{!eqorn{!

ykvj!vjg!eqpvtqn!qrvkqp!urgekhkgf!kp!

rctcitcrj!)d*)2*!qh!vjku!ugevkqp!cpf-!kh!

gswkrrgf!ykvj!c!ncffgt!jcxkpi!cv!ngcuv!

qpg!unqvvgf!ngi-!ujcnn!eqorn{!ykvj!qpg!

qh!vjg!eqpvtqn!qrvkqpu!cu!fguetkdgf!kp!

rctcitcrj!)d*)3*!qh!vjku!ugevkqp/!Kh!vjg!

hnqcvkpi!tqqh!uvqtcig!xguugn!fqgu!pqv!

oggv!vjg!tgswktgogpvu!qh!

¨ 74/2174)c*)3*)k*!vjtqwij!)c*)3*)xkkk*!cu!

qh!Lwpg!41-!3125-!vjgug!tgswktgogpvu!fq!

pqv!crrn{!wpvkn!vjg!pgzv!vkog!vjg!xguugn!

ku!eqorngvgn{!gorvkgf!cpf!fgicuugf-!qt!

Lcpwct{!41-!3137-!yjkejgxgt!qeewtu!

hktuv/!

)2*!Kp!cffkvkqp!vq!vjg!qrvkqpu!

rtgugpvgf!kp!¨¨ 74/2174)c*)3*)xkkk*)C*!

cpf!)D*!cpf!74/2175-!c!hnqcvkpi!tqqh!

uvqtcig!xguugn!oc{!eqorn{!ykvj!

¨ 74/2174)c*)3*)xkkk*!wukpi!c!hngzkdng!

gpenquwtg!fgxkeg!cpf!gkvjgt!c!icumgvgf!

qt!ygnfgf!ecr!qp!vjg!vqr!qh!vjg!

iwkfgrqng/!

+! +! +! +! +!

)g*!Hqt!uvqtcig!xguugnu!rtgxkqwun{!

uwdlgev!vq!tgswktgogpvu!kp!¨ 74/757-!

kpkvkcn!kpurgevkqp!tgswktgogpvu!kp!

¨ 74/2174)e*)2*!cpf!)e*)3*)k*!)k/g/-!vjqug!

tgncvgf!vq!vjg!kpkvkcn!hknnkpi!qh!vjg!uvqtcig!

xguugn*!qt!kp!¨ 74/;94)d*)2*)k*)C*-!cu!

crrnkecdng-!ctg!pqv!tgswktgf/!Hcknwtg!vq!

rgthqto!qvjgt!kpurgevkqpu!cpf!

oqpkvqtkpi!tgswktgf!d{!vjku!ugevkqp!

ujcnn!eqpuvkvwvg!c!xkqncvkqp!qh!vjg!

crrnkecdng!uvcpfctf!qh!vjku!uwdrctv/!

+! +! +! +! +!

)k*!+ + +!

)3*!Kh!c!enqugf!xgpv!u{uvgo!eqpvckpu!c!

d{rcuu!nkpg-!vjg!qypgt!qt!qrgtcvqt!ujcnn!

eqorn{!ykvj!vjg!rtqxkukqpu!qh!gkvjgt!

¨ 74/;94)c*)4*)k*!qt!)kk*!qt!rctcitcrj!)kkk*!

qh!vjku!ugevkqp!hqt!gcej!enqugf!xgpv!

u{uvgo!vjcv!eqpvckpu!d{rcuu!nkpgu!vjcv!

eqwnf!fkxgtv!c!xgpv!uvtgco!gkvjgt!

fktgevn{!vq!vjg!cvoqurjgtg!qt!vq!c!

eqpvtqn!fgxkeg!vjcv!fqgu!pqv!eqorn{!

ykvj!vjg!tgswktgogpvu!kp!uwdrctv!UU!qh!

vjku!rctv/!Gzegrv!cu!rtqxkfgf!kp!

rctcitcrju!)k*)3*)k*!cpf!)kk*!qh!vjku!

ugevkqp-!wug!qh!vjg!d{rcuu!cv!cp{!vkog!vq!

fkxgtv!c!Itqwr!2!uvqtcig!xguugn!gkvjgt!

fktgevn{!vq!vjg!cvoqurjgtg!qt!vq!c!

eqpvtqn!fgxkeg!vjcv!fqgu!pqv!eqorn{!

ykvj!vjg!tgswktgogpvu!kp!uwdrctv!UU!qh!

vjku!rctv!ku!cp!gokuukqpu!uvcpfctfu!

xkqncvkqp/!Gswkrogpv!uwej!cu!nqy!ngi!

ftckpu!cpf!gswkrogpv!uwdlgev!vq!

¨ 74/759!ctg!pqv!uwdlgev!vq!vjku!

rctcitcrj!)k*)3*/!

+! +! +! +! +!

)kkk*!Wug!c!ecr-!dnkpf!hncpig-!rnwi-!qt!

c!ugeqpf!xcnxg!hqt!cp!qrgp.gpfgf!xcnxgu!

qt!nkpg!hqnnqykpi!vjg!tgswktgogpvu!

urgekhkgf!kp!¨ 71/593—7)c*)3*-!)d*!cpf!)e*/!

+! +! +! +! +!

25/!Ugevkqp!74/781!ku!cogpfgf!d{<!

c/!Tgxkukpi!rctcitcrj!)h*=!

d/!Tgxkukpi!rctcitcrju!)j*!

kpvtqfwevqt{!vgzv-!)j*)2*-!cpf!)k*!

kpvtqfwevqt{!vgzv=!

e/!Cffkpi!rctcitcrju!)k*)6*!cpf!)7*=!

f/!Tgxkukpi!rctcitcrj!)l*)7*!

kpvtqfwevqt{!vgzv=!

g/!Tgxkukpi!vjg!fghkpkvkqp!qh!vjg!S !

vgto!kp!vjg!gswcvkqp!kp!rctcitcrj!)m*)4*=!

h/!Tgxkukpi!rctcitcrj!)o*)3*!

kpvtqfwevqt{!vgzv=!

i/!Tgxkukpi!vjg!fghkpkvkqpu!qh!vjg!S -!

S -!cpf!PJX vgtou!kp!vjg!gswcvkqp!

kp!rctcitcrj!)o*)3*=!

j/!Tgxkukpi!rctcitcrj!)p*)3*!

kpvtqfwevqt{!vgzv=!

k/!Tgxkukpi!vjg!fghkpkvkqpu!qh!vjg!S -!

S -!cpf!PJX vgtou!kp!vjg!gswcvkqp!

kp!rctcitcrj!)p*)3*=!cpf!

l/!Tgxkukpi!rctcitcrju!)q*!kpvtqfwevqt{!

vgzv-!)q*)2*)kk*)D*-!)q*)2*)kkk*)D*-!cpf!

)q*)4*)k*/!

Vjg!tgxkukqpu!cpf!cffkvkqpu!tgcf!cu!

hqnnqyu<!

¨ 74/781 Tgswktgogpvu!hqt!hnctg!eqpvtqn!

fgxkegu/!

+! +! +! +! +!

)h*!Fknwvkqp!qrgtcvkpi!nkokvu!hqt!hnctgu!

ykvj!rgtkogvgt!cuukuv!ckt/!Gzegrv!cu!

rtqxkfgf!kp!rctcitcrj!)h*)2*!qh!vjku!

ugevkqp-!hqt!gcej!hnctg!cevkxgn{!tgegkxkpi!

rgtkogvgt!cuukuv!ckt-!vjg!qypgt!qt!

qrgtcvqt!ujcnn!qrgtcvg!vjg!hnctg!vq!

ockpvckp!vjg!pgv!jgcvkpi!xcnwg!fknwvkqp!

rctcogvgt!)PJXfkn*!cv!qt!cdqxg!33!

Dtkvkuj!vjgtocn!wpkvu!rgt!uswctg!hqqv!

)Dvw0hv *!fgvgtokpgf!qp!c!26.okpwvg!

dnqem!rgtkqf!dcuku!yjgp!tgiwncvgf!

ocvgtkcn!ku!dgkpi!tqwvgf!vq!vjg!hnctg!hqt!

cv!ngcuv!26.okpwvgu/!Vjg!qypgt!qt!

qrgtcvqt!ujcnn!oqpkvqt!cpf!ecnewncvg!

PJX cu!urgekhkgf!kp!rctcitcrj!)p*!qh!

vjku!ugevkqp/!

)2*!Kh!vjg!qpn{!cuukuv!ckt!rtqxkfgf!vq!c!

urgekhke!hnctg!ku!rgtkogvgt!cuukuv!ckt!

kpvgpvkqpcnn{!gpvtckpgf!kp!nqygt!cpf0qt!

wrrgt!uvgco!cv!vjg!hnctg!vkr!cpf!vjg!

ghhgevkxg!fkcogvgt!ku!;!kpejgu!qt!itgcvgt-!

vjg!qypgt!qt!qrgtcvqt!ujcnn!eqorn{!qpn{!

ykvj!vjg!PJX qrgtcvkpi!nkokv!kp!

rctcitcrj!)g*!qh!vjku!ugevkqp!hqt!vjcv!

hnctg/!

)3*!]Tgugtxgf_!

+! +! +! +! +!

)j*!Xkukdng!gokuukqpu!oqpkvqtkpi/!Vjg!

qypgt!qt!qrgtcvqt!ujcnn!eqpfwev!cp!

kpkvkcn!xkukdng!gokuukqpu!fgoqpuvtcvkqp!

wukpi!cp!qdugtxcvkqp!rgtkqf!qh!3!jqwtu!

wukpi!Ogvjqf!33!cv!51!EHT!rctv!71-!

crrgpfkz!C—8/!Vjg!kpkvkcn!xkukdng!

gokuukqpu!fgoqpuvtcvkqp!ujqwnf!dg!

eqpfwevgf!vjg!hktuv!vkog!tgiwncvgf!

ocvgtkcnu!ctg!tqwvgf!vq!vjg!hnctg/!

Uwdugswgpv!xkukdng!gokuukqpu!

qdugtxcvkqpu!owuv!dg!eqpfwevgf!wukpi!

gkvjgt!vjg!ogvjqfu!kp!rctcitcrj!)j*)2*!qh!

vjku!ugevkqp!qt-!cnvgtpcvkxgn{-!vjg!

ogvjqfu!kp!rctcitcrj!)j*)3*!qh!vjku!

ugevkqp/!Vjg!qypgt!qt!qrgtcvqt!owuv!

tgeqtf!cpf!tgrqtv!cp{!kpuvcpegu!yjgtg!

xkukdng!gokuukqpu!ctg!qdugtxgf!hqt!oqtg!

vjcp!6!okpwvgu!fwtkpi!cp{!3!

eqpugewvkxg!jqwtu!cu!urgekhkgf!kp!

¨ 74/766)i*)22*)kk*/!

)2*!Cv!ngcuv!qpeg!rgt!fc{!hqt!gcej!fc{!

tgiwncvgf!ocvgtkcn!ku!tqwvgf!vq!vjg!hnctg-!

eqpfwev!xkukdng!gokuukqpu!qdugtxcvkqpu!

wukpi!cp!qdugtxcvkqp!rgtkqf!qh!6!

okpwvgu!wukpi!Ogvjqf!33!cv!51!EHT!rctv!

71-!crrgpfkz!C—8/!Kh!cv!cp{!vkog!vjg!

qypgt!qt!qrgtcvqt!uggu!xkukdng!gokuukqpu!

yjkng!tgiwncvgf!ocvgtkcn!ku!tqwvgf!vq!vjg!

hnctg-!gxgp!kh!vjg!okpkowo!tgswktgf!

fckn{!xkukdng!gokuukqp!oqpkvqtkpi!jcu!

cntgcf{!dggp!rgthqtogf-!vjg!qypgt!qt!

qrgtcvqt!ujcnn!koogfkcvgn{!dgikp!cp!

qdugtxcvkqp!rgtkqf!qh!6!okpwvgu!wukpi!

Ogvjqf!33!cv!51!EHT!rctv!71-!crrgpfkz!

C—8/!Kh!xkukdng!gokuukqpu!ctg!qdugtxgf!

hqt!oqtg!vjcp!qpg!eqpvkpwqwu!okpwvg!

fwtkpi!cp{!6.okpwvg!qdugtxcvkqp!rgtkqf-!

vjg!qdugtxcvkqp!rgtkqf!wukpi!Ogvjqf!33!

cv!51!EHT!rctv!71-!crrgpfkz!C—8!owuv!

dg!gzvgpfgf!vq!3!jqwtu!qt!wpvkn!6.!

okpwvgu!qh!xkukdng!gokuukqpu!ctg!

qdugtxgf/!Fckn{!6.okpwvg!Ogvjqf!33!

qdugtxcvkqpu!ctg!pqv!tgswktgf!vq!dg!

eqpfwevgf!hqt!fc{u!vjg!hnctg!fqgu!pqv!

tgegkxg!cp{!tgiwncvgf!ocvgtkcn/!

+! +! +! +! +!

)k*!Hnctg!xgpv!icu-!uvgco!cuukuv!cpf!ckt!

cuukuv!hnqy!tcvg!oqpkvqtkpi/!Vjg!qypgt!

qt!qrgtcvqt!ujcnn!kpuvcnn-!qrgtcvg-!

ecnkdtcvg-!cpf!ockpvckp!c!oqpkvqtkpi!

u{uvgo!ecrcdng!qh!eqpvkpwqwun{!

ogcuwtkpi-!ecnewncvkpi-!cpf!tgeqtfkpi!

vjg!xqnwogvtke!hnqy!tcvg!kp!vjg!hnctg!

jgcfgt!qt!jgcfgtu!vjcv!hggf!vjg!hnctg!cu!

ygnn!cu!cp{!hnctg!uwrrngogpvcn!icu!wugf/!

Fkhhgtgpv!hnqy!oqpkvqtkpi!ogvjqfu!oc{!

dg!wugf!vq!ogcuwtg!fkhhgtgpv!icugqwu!

uvtgcou!vjcv!ocmg!wr!vjg!hnctg!xgpv!icu!

rtqxkfgf!vjcv!vjg!hnqy!tcvgu!qh!cnn!icu!

uvtgcou!vjcv!eqpvtkdwvg!vq!vjg!hnctg!xgpv!

icu!ctg!fgvgtokpgf/!Kh!cuukuv!ckt!qt!cuukuv!

uvgco!ku!wugf-!vjg!qypgt!qt!qrgtcvqt!

ujcnn!kpuvcnn-!qrgtcvg-!ecnkdtcvg-!cpf!

ockpvckp!c!oqpkvqtkpi!u{uvgo!ecrcdng!qh!

eqpvkpwqwun{!ogcuwtkpi-!ecnewncvkpi-!

cpf!tgeqtfkpi!vjg!xqnwogvtke!hnqy!tcvg!

qh!cuukuv!ckt!cpf0qt!cuukuv!uvgco!wugf!

ykvj!vjg!hnctg/!Kh!rtg.okz!cuukuv!ckt!cpf!

rgtkogvgt!cuukuv!ctg!dqvj!wugf-!vjg!

qypgt!qt!qrgtcvqt!ujcnn!kpuvcnn-!qrgtcvg-!

ecnkdtcvg-!cpf!ockpvckp!c!oqpkvqtkpi!

u{uvgo!ecrcdng!qh!ugrctcvgn{!ogcuwtkpi-!

ecnewncvkpi-!cpf!tgeqtfkpi!vjg!

xqnwogvtke!hnqy!tcvg!qh!rtgokz!cuukuv!ckt!

cpf!rgtkogvgt!cuukuv!ckt!wugf!ykvj!vjg!
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A062530
Cross-out
hnctg/!Hnqy!oqpkvqtkpi!u{uvgo!

tgswktgogpvu!cpf!ceegrvcdng!

cnvgtpcvkxgu!ctg!rtqxkfgf!kp!rctcitcrju!

)k*)2*!vjtqwij!)7*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)6*!Eqpvkpwqwun{!oqpkvqtkpi!hcp!

urggf!qt!rqygt!cpf!wukpi!hcp!ewtxgu!ku!

cp!ceegrvcdng!ogvjqf!hqt!eqpvkpwqwun{!

oqpkvqtkpi!cuukuv!ckt!hnqy!tcvgu/!

)7*!Hqt!rgtkogvgt!cuukuv!ckt!

kpvgpvkqpcnn{!gpvtckpgf!kp!nqygt!cpf0qt!

wrrgt!uvgco-!vjg!oqpkvqtgf!uvgco!hnqy!

tcvg!cpf!vjg!oczkowo!fgukip!ckt.vq.!

uvgco!xqnwogvtke!hnqy!tcvkq!qh!vjg!

gpvtckpogpv!u{uvgo!oc{!dg!wugf!vq!

fgvgtokpg!vjg!cuukuv!ckt!hnqy!tcvg/!

)l*!+ + +!

)7*!Fktgev!eqorqukvkqpcn!qt!pgv!

jgcvkpi!xcnwg!oqpkvqtkpi!ku!pqv!tgswktgf!

hqt!icu!uvtgcou!vjcv!jcxg!dggp!

fgoqpuvtcvgf!vq!jcxg!eqpukuvgpv!

eqorqukvkqp!)qt!c!hkzgf!okpkowo!pgv!

jgcvkpi!xcnwg*!ceeqtfkpi!vq!vjg!ogvjqfu!

kp!rctcitcrju!)l*)7*)k*!vjtqwij!)kkk*!qh!

vjku!ugevkqp/!

+! +! +! +! +!

)m*!+ + +!

)4*!+ + +!

+! +! +! +! +!

S ?!Ewowncvkxg!xqnwogvtke!hnqy!qxgt!26.!

okpwvg!dnqem!cxgtcig!rgtkqf-!uvcpfctf!

ewdke!hggv/!

+! +! +! +! +!

)o*!+ + +!

)3*!Qypgtu!qt!qrgtcvqtu!qh!hnctgu!vjcv!

wug!vjg!hggf.hqtyctf!ecnewncvkqp!

ogvjqfqnqi{!kp!rctcitcrj!)n*)6*)k*!qh!

vjku!ugevkqp!cpf!vjcv!oqpkvqt!icu!

eqorqukvkqp!qt!pgv!jgcvkpi!xcnwg!kp!c!

nqecvkqp!tgrtgugpvcvkxg!qh!vjg!

ewowncvkxg!xgpv!icu!uvtgco!cpf!vjcv!

fktgevn{!oqpkvqt!hnctg!uwrrngogpvcn!icu!

hnqy!cffkvkqpu!vq!vjg!hnctg!owuv!

fgvgtokpg!vjg!26.okpwvg!dnqem!cxgtcig!

PJX wukpi!vjg!hqnnqykpi!gswcvkqp/!

+! +! +! +! +!

S ?!Ewowncvkxg!xqnwogvtke!hnqy!qh!hnctg!

uwrrngogpvcn!icu!fwtkpi!vjg!26.okpwvg!

dnqem!rgtkqf-!ueh/!

S ?!Ewowncvkxg!xqnwogvtke!hnqy!qh!hnctg!

uwrrngogpvcn!icu!fwtkpi!vjg!rtgxkqwu!

26.okpwvg!dnqem!rgtkqf-!ueh/!Hqt!vjg!hktuv!

26.okpwvg!dnqem!rgtkqf!qh!cp!gxgpv-!wug!

vjg!xqnwogvtke!hnqy!xcnwg!hqt!vjg!ewttgpv!

26.okpwvg!dnqem!rgtkqf-!k/g/-!S ?!

S /!

PJX ?!Pgv!jgcvkpi!xcnwg!qh!hnctg!

uwrrngogpvcn!icu!hqt!vjg!26.okpwvg!

dnqem!rgtkqf!fgvgtokpgf!ceeqtfkpi!vq!vjg!

tgswktgogpvu!kp!rctcitcrj!)l*)6*!qh!vjku!

ugevkqp-!Dvw0ueh/!

+! +! +! +! +!

)p*!+ + +!

)3*!Qypgtu!qt!qrgtcvqtu!qh!hnctgu!vjcv!

wug!vjg!hggf.hqtyctf!ecnewncvkqp!

ogvjqfqnqi{!kp!rctcitcrj!)n*)6*)k*!qh!

vjku!ugevkqp!cpf!vjcv!oqpkvqt!icu!

eqorqukvkqp!qt!pgv!jgcvkpi!xcnwg!kp!c!

nqecvkqp!tgrtgugpvcvkxg!qh!vjg!

ewowncvkxg!xgpv!icu!uvtgco!cpf!vjcv!

fktgevn{!oqpkvqt!hnctg!uwrrngogpvcn!icu!

hnqy!cffkvkqpu!vq!vjg!hnctg!owuv!

fgvgtokpg!vjg!26.okpwvg!dnqem!cxgtcig!

PJX wukpi!vjg!hqnnqykpi!gswcvkqp!

qpn{!fwtkpi!rgtkqfu!yjgp!rgtkogvgt!

cuukuv!ckt!ku!wugf/!Hqt!26.okpwvg!dnqem!

rgtkqfu!yjgp!vjgtg!ku!pq!ewowncvkxg!

xqnwogvtke!hnqy!qh!rgtkogvgt!cuukuv!ckt-!

vjg!26.okpwvg!dnqem!cxgtcig!PJX !

rctcogvgt!fqgu!pqv!pggf!vq!dg!

ecnewncvgf/!

+! +! +! +! +!

S ?!Ewowncvkxg!xqnwogvtke!hnqy!qh!hnctg!

uwrrngogpvcn!icu!fwtkpi!vjg!26.okpwvg!

dnqem!rgtkqf-!ueh/!

S ?!Ewowncvkxg!xqnwogvtke!hnqy!qh!hnctg!

uwrrngogpvcn!icu!fwtkpi!vjg!rtgxkqwu!

26.okpwvg!dnqem!rgtkqf-!ueh/!Hqt!vjg!hktuv!

26.okpwvg!dnqem!rgtkqf!qh!cp!gxgpv-!wug!

vjg!xqnwogvtke!hnqy!xcnwg!hqt!vjg!ewttgpv!

26.okpwvg!dnqem!rgtkqf-!k/g/-!S ?!

S /!

PJX ?!Pgv!jgcvkpi!xcnwg!qh!hnctg!

uwrrngogpvcn!icu!hqt!vjg!26.okpwvg!

dnqem!rgtkqf!fgvgtokpgf!ceeqtfkpi!vq!vjg!

tgswktgogpvu!kp!rctcitcrj!)l*)6*!qh!vjku!

ugevkqp-!Dvw0ueh/!

+! +! +! +! +!

)q*!Gogtigpe{!hnctkpi!rtqxkukqpu/!Vjg!

qypgt!qt!qrgtcvqt!qh!c!hnctg!vjcv!jcu!vjg!

rqvgpvkcn!vq!qrgtcvg!cdqxg!kvu!uoqmgnguu!

ecrcekv{!wpfgt!cp{!ektewouvcpeg!ujcnn!

eqorn{!ykvj!vjg!rtqxkukqpu!kp!

rctcitcrju!)q*)2*!vjtqwij!)8*!qh!vjku!

ugevkqp/!

)2*!+ + +!

)kk*!+ + +!

)D*!Korngogpvcvkqp!qh!rtgxgpvkqp!

ogcuwtgu!nkuvgf!hqt!rtguuwtg!tgnkgh!

fgxkegu!kp!¨ 74/759)l*)4*)kk*)C*!vjtqwij!

)G*!hqt!gcej!rtguuwtg!tgnkgh!fgxkeg!vjcv!

ecp!fkuejctig!vq!vjg!hnctg/!

+! +! +! +! +!

)kkk*!+ + +!

)D*!Vjg!uoqmgnguu!ecrcekv{!qh!vjg!hnctg!

dcugf!qp!c!26.okpwvg!dnqem!cxgtcig!cpf!

fgukip!eqpfkvkqpu/!Pqvg<!C!ukping!xcnwg!

owuv!dg!rtqxkfgf!hqt!vjg!uoqmgnguu!

ecrcekv{!qh!vjg!hnctg/!

+! +! +! +! +!

)4*!+ + +!

)k*!Vjg!xgpv!icu!hnqy!tcvg!gzeggfu!vjg!

uoqmgnguu!ecrcekv{!qh!vjg!hnctg!dcugf!qp!

c!26.okpwvg!dnqem!cxgtcig!cpf!xkukdng!

gokuukqpu!ctg!rtgugpv!htqo!vjg!hnctg!hqt!

oqtg!vjcp!6!okpwvgu!fwtkpi!cp{!3!

eqpugewvkxg!jqwtu!fwtkpi!vjg!tgngcug!

gxgpv/!

+! +! +! +! +!

26/!Vcdng!7!vq!Uwdrctv!EE!ku!cogpfgf!

d{!tgxkukpi!vjg!gpvtkgu!’’74/7)h*)4*““-!

’’74/7)j*)9*““-!74/8)c*)3*““-!’’74/8)h*““-!

’’74/8)j*)4*““-!cpf!’’74/9)g*““!vq!tgcf!cu!

hqnnqyu<!

VCDNG 7˜IGPGTCN RTQXKUKQPU CRRNKECDKNKV[ VQ UWDRCTV EE !

Tghgtgpeg!

Crrnkgu!

vq!uwdrctv!EE!

Eqoogpv!

+ + + + + + +!

74/7)h*)4* /////////// [gu /////////////////// Gzegrv! vjg! etquu.tghgtgpegu! vq! ¨ 74/7)h*)2*! cpf! )g*)2*)k*! ctg! ejcpigf! vq! ¨ 74/753)p*! cpf! rgthqtocpeg! vguv!

tguwnvu!oc{!dg!ytkvvgp!qt!gngevtqpke/!

+ + + + + + +!

74/7)j*)9* ////////// [gu /////////////////// Gzegrv!rgthqtocpeg!vguv!tguwnvu!oc{!dg!ytkvvgp!qt!gngevtqpke/!

+ + + + + + +!

74/8)c*)3* ////////// [gu /////////////////// Gzegrv! vguv! tguwnvu! owuv! dg! uwdokvvgf! kp! vjg! Pqvkhkecvkqp! qh!Eqornkcpeg! Uvcvwu! tgrqtv! fwg!261!fc{u! chvgt!

eqornkcpeg! fcvg-! cu! urgekhkgf! kp! ¨ 74/766)h*-! wpnguu! vjg{! ctg! tgswktgf! vq! dg! uwdokvvgf! gngevtqpkecnn{! kp!

ceeqtfcpeg! ykvj! ¨ 74/766)j*);*/! Vguv! tguwnvu! tgswktgf! vq! dg! uwdokvvgf! gngevtqpkecnn{! owuv! dg! uwdokvvgf!

d{!vjg!fcvg!vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!tgrqtv!ku!uwdokvvgf/!

+ + + + + + +!

74/8)h* /////////////// [gu /////////////////// Gzegrv! vjcv! cffkvkqpcn! pqvkhkecvkqp! qt! crrtqxcn! ku! pqv! tgswktgf! hqt! cnvgtpcvkxgu! fktgevn{! urgekhkgf! kp! Uwdrctv!

EE/!

XgtFcvg!Ugr>22@3125! 29<65!Pqx!34-!3129 Lmv!358112 RQ!11111 Hto!11138 Hov!5812 Uhov!5811 G<^HT^HO^37PQT3/UIO 37PQT3
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A062530
Cross-out
VCDNG 7˜IGPGTCN RTQXKUKQPU CRRNKECDKNKV[ VQ UWDRCTV EE ˜Eqpvkpwgf!

Tghgtgpeg!

Crrnkgu!

vq!uwdrctv!EE!

Eqoogpv!

+ + + + + + +!

74/8)j*)4* ////////// [gu /////////////////// [gu-! gzegrv! ukvg.urgekhke! vguv! rncpu! ujcnn! pqv! dg! tgswktgf-! cpf! yjgtg! ¨ 74/8)j*)4*)k*! urgekhkgu! yckxgt! uwd.

okvvcn!fcvg-!vjg!fcvg!ujcnn!dg!;1!fc{u!rtkqt!vq!vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu!tgrqtv!kp!¨ 74/766)h*/!

+ + + + + + +!

74/9)g* ////////////// [gu /////////////////// Gzegrv!vjcv!tguwnvu!ctg!vq!dg!uwdokvvgf!gngevtqpkecnn{!kh!tgswktgf!d{!¨ 74/766)j*);*/!

+ + + + + + +!

27/!Vcdng!22!vq!uwdrctv!EE!ku!cogpfgf!

d{!tgxkukpi!kvgou!)3*)kx*-!)4*)kx*!cpf!

)5*)x*!vq!tgcf!cu!hqnnqyu<!

VCDNG 22˜EQORNKCPEG FCVGU CPF TGSWKTGOGPVU!

Kh!vjg!eqpuvtwevkqp0!

tgeqpuvtwevkqp!fcvg!ku!

/ / /!

Vjgp!vjg!qypgt!qt!qrgtcvqt!owuv!

eqorn{!ykvj!/ / /!

Cpf!vjg!qypgt!qt!qrgtcvqt!owuv!

cejkgxg!eqornkcpeg!/ / /!

Gzegrv!cu!rtqxkfgf!kp!/ / /!

+ + + + + + +!

)3*!+ + + ///////////////////// )kx*!Tgswktgogpvu!hqt!gzkuvkpi!uqwtegu!

kp!¨ 74/754)e*/

Qp!qt!dghqtg!Fgegodgt!37-!3129 /////// ¨¨ 74/751)m*-!)n*!cpf!)o*!cpf!

74/754)f*/!

+ + + + + + +!

)4*!+ + + ///////////////////// )kx*!Tgswktgogpvu!hqt!gzkuvkpi!uqwtegu!

kp!¨ 74/754)e*/

Qp!qt!dghqtg!Fgegodgt!37-!3129 /////// ¨¨ 74/751)m*-!)n*!cpf!)o*!cpf!

74/754)f*/!

+ + + + + + +!

)5*!+ + + ///////////////////// )x*!Tgswktgogpvu!hqt!gzkuvkpi!uqwtegu!

kp!¨ 74/754)e*/

Qp!qt!dghqtg!Fgegodgt!37-!3129 /////// ¨¨ 74/751)m*-!)n*!cpf!)o*!cpf!

74/754)f*/!

+ + + + + + +!

28/!Vcdng!24!vq!Uwdrctv!EE!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvt{!

’’J{ftqigp!cpcn{|gt““!vq!tgcf!cu!hqnnqyu<!

VCDNG 24˜ECNKDTCVKQP CPF SWCNKV[ EQPVTQN TGSWKTGOGPVU HQT EROU!

Rctcogvgt!

Okpkowo!ceewtce{!

tgswktgogpvu!

Ecnkdtcvkqp!tgswktgogpvu!

+ + + + + + +!

J{ftqigp!cpcn{|gt ///// ’3! rgtegpv! qxgt! vjg! eqpegpvtcvkqp!

ogcuwtgf! qt! 1/2! xqnwog! rgtegpv-!

yjkejgxgt!ku!itgcvgt/

Urgekh{! ecnkdtcvkqp! tgswktgogpvu! kp! {qwt! ukvg! urgekhke! EROU! oqpkvqtkpi! rncp/!

Ecnkdtcvkqp! tgswktgogpvu! ujqwnf! hqnnqy! ocpwhcevwtgt“u! tgeqoogpfcvkqpu! cv!

c!okpkowo/!

Yjgtg!hgcukdng-!ugngev!vjg!ucornkpi!nqecvkqp!cv!ngcuv!vyq!gswkxcngpv!fwev!fkco.

gvgtu! htqo! vjg! pgctguv! eqpvtqn! fgxkeg-! rqkpv! qh! rqnnwvcpv! igpgtcvkqp-! ckt! kp.!

ngcmcigu-!qt!qvjgt!rqkpv!cv!yjkej!c!ejcpig!kp!vjg!rqnnwvcpv!eqpegpvtcvkqp!qe.

ewtu/!

Uwdrctv!WWW.—Pcvkqpcn!Gokuukqp!

Uvcpfctfu!hqt!Jc|ctfqwu!Ckt!Rqnnwvcpvu!

hqt!Rgvtqngwo!Tghkpgtkgu<!Ecvcn{vke!

Etcemkpi!Wpkvu-!Ecvcn{vke!Tghqtokpi!

Wpkvu-!cpf!Uwnhwt!Tgeqxgt{!Wpkvu!

29/!Ugevkqp!74/2675!ku!cogpfgf!d{!

tgxkukpi!vjg!kpvtqfwevqt{!vgzv!qh!

rctcitcrju!)d*)5*)kkk*-!)e*)4*-!cpf!)e*)5*!

cpf!tgxkukpi!rctcitcrj!)e*)6*)kkk*!vq!tgcf!

cu!hqnnqyu<!

¨ 74/2675 Yjcv!ctg!o{!tgswktgogpvu!hqt!

ogvcn!JCR!gokuukqpu!htqo!ecvcn{vke!

etcemkpi!wpkvuA!

+! +! +! +! +!

)d*!+ + +!

)5*!+ + +!

)kkk*!Kh!{qw!gngev!Qrvkqp!4!kp!rctcitcrj!

)c*)2*)x*!qh!vjku!ugevkqp-!vjg!Pk!nd0jt!

gokuukqp!nkokv-!eqorwvg!{qwt!Pk!

gokuukqp!tcvg!wukpi!Gswcvkqp!6!qh!vjku!

ugevkqp!cpf!{qwt!ukvg.urgekhke!Pk!

qrgtcvkpi!nkokv!)kh!{qw!wug!c!eqpvkpwqwu!

qrcekv{!oqpkvqtkpi!u{uvgo*!wukpi!

Gswcvkqpu!7!cpf!8!qh!vjku!ugevkqp!cu!

hqnnqyu<!

+! +! +! +! +!

)e*!+ + +!

)4*!Kh!{qw!wug!c!eqpvkpwqwu!qrcekv{!

oqpkvqtkpi!u{uvgo!cpf!gngev!vq!eqorn{!

ykvj!Qrvkqp!4!kp!rctcitcrj!)c*)2*)x*!qh!

vjku!ugevkqp-!fgvgtokpg!eqpvkpwqwu!

eqornkcpeg!ykvj!{qwt!ukvg.urgekhke!Pk!
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Cross-out
Hgfgtcn! Tgikuvgt 0 Xqn/! 94-! Pq/! 338 0 Oqpfc{-! Pqxgodgt! 37-! 3129 0 Twngu! cpf! Tgiwncvkqpu! 71834!

qrgtcvkpi!nkokv!d{!wukpi!Gswcvkqp!22!qh!

vjku!ugevkqp!cu!hqnnqyu<!

+! +! +! +! +!

)5*!Kh!{qw!wug!c!eqpvkpwqwu!qrcekv{!

oqpkvqtkpi!u{uvgo!cpf!gngev!vq!eqorn{!

ykvj!Qrvkqp!5!kp!rctcitcrj!)c*)2*)xk*!qh!

vjku!ugevkqp-!fgvgtokpg!eqpvkpwqwu!

eqornkcpeg!ykvj!{qwt!ukvg.urgekhke!Pk!

qrgtcvkpi!nkokv!d{!wukpi!Gswcvkqp!23!qh!

vjku!ugevkqp!cu!hqnnqyu<!

+! +! +! +! +!

)6*!+ + +!

)kkk*!Ecnewncvkpi!vjg!kpngv!xgnqekv{!vq!

vjg!rtkoct{!kpvgtpcn!e{enqpgu!kp!hggv!rgt!

ugeqpf!)hv0uge*!d{!fkxkfkpi!vjg!cxgtcig!

xqnwogvtke!hnqy!tcvg!)ceho*!d{!vjg!

ewowncvkxg!etquu.ugevkqpcn!ctgc!qh!vjg!

rtkoct{!kpvgtpcn!e{enqpg!kpngvu!)hv *!cpf!

d{!71!ugeqpfu0okpwvg!)hqt!wpkv!

eqpxgtukqp*/!

+! +! +! +! +!

2;/!Ugevkqp!74/2676!ku!cogpfgf!d{!

tgxkukpi!rctcitcrj!)c*)6*)kk*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/2676 Yjcv!ctg!o{!tgswktgogpvu!hqt!

qticpke!JCR!gokuukqpu!htqo!ecvcn{vke!

etcemkpi!wpkvuA!

)c*!+ + +!

)6*!+ + +!

)kk*![qw!ecp!gngev!vq!ockpvckp!vjg!

qz{igp!)Q *!eqpegpvtcvkqp!kp!vjg!

gzjcwuv!icu!htqo!{qwt!ecvcn{uv!

tgigpgtcvqt!cv!qt!cdqxg!2!xqnwog!

rgtegpv!)ft{!dcuku*!qt!2!xqnwog!rgtegpv!

)ygv!dcuku!ykvj!pq!oqkuvwtg!eqttgevkqp*/!

+! +! +! +! +!

31/!Ugevkqp!74/267;!ku!cogpfgf!d{!

tgxkukpi!rctcitcrj!)e*)3*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/267; Yjcv!ctg!o{!tgswktgogpvu!hqt!

JCR!gokuukqpu!htqo!d{rcuu!nkpguA!

+! +! +! +! +!

)e*!+ + +!

)3*!Fgoqpuvtcvg!eqpvkpwqwu!

eqornkcpeg!ykvj!vjg!yqtm!rtcevkeg!

uvcpfctf!kp!rctcitcrj!)c*)4*!qh!vjku!

ugevkqp!d{!eqorn{kpi!ykvj!vjg!

rtqegfwtgu!kp!{qwt!qrgtcvkqp-!

ockpvgpcpeg-!cpf!oqpkvqtkpi!rncp/!

32/!Ugevkqp!74/2682!ku!cogpfgf!d{!

tgxkukpi!vjg!kpvtqfwevqt{!vgzv!qh!

rctcitcrju!)c*-!)c*)6*!cpf!)c*)7*-!cpf!d{!

tgxkukpi!vjg!kpvtqfwevqt{!vgzv!qh!

rctcitcrju!)f*)2*!cpf!)f*)3*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/2682 Jqy!cpf!yjgp!fq!K!eqpfwev!c!

rgthqtocpeg!vguv!qt!qvjgt!kpkvkcn!eqornkcpeg!

fgoqpuvtcvkqpA!

)c*!Yjgp!owuv!K!eqpfwev!c!

rgthqtocpeg!vguvA![qw!owuv!eqpfwev!

kpkvkcn!rgthqtocpeg!vguvu!cpf!tgrqtv!vjg!

tguwnvu!d{!pq!ncvgt!vjcp!261!fc{u!chvgt!

vjg!eqornkcpeg!fcvg!urgekhkgf!hqt!{qwt!

uqwteg!kp!¨ 74/2674!cpf!ceeqtfkpi!vq!vjg!

rtqxkukqpu!kp!¨ 74/8)c*)3*!cpf!

¨ 74/2685)c*)4*/!Kh!{qw!ctg!tgswktgf!vq!fq!

c!rgthqtocpeg!gxcnwcvkqp!qt!vguv!hqt!c!

ugok.tgigpgtcvkxg!ecvcn{vke!tghqtokpi!

wpkv!ecvcn{uv!tgigpgtcvqt!xgpv-!{qw!oc{!

fq!vjgo!cv!vjg!hktuv!tgigpgtcvkqp!e{eng!

chvgt!{qwt!eqornkcpeg!fcvg!cpf!tgrqtv!

vjg!tguwnvu!kp!c!hqnnqywr!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu!tgrqtv!fwg!pq!ncvgt!

vjcp!261!fc{u!chvgt!vjg!vguv/![qw!owuv!

eqpfwev!cffkvkqpcn!rgthqtocpeg!vguvu!cu!

urgekhkgf!kp!rctcitcrju!)c*)6*!cpf!)7*!qh!

vjku!ugevkqp!cpf!tgrqtv!vjg!tguwnvu!qh!

vjgug!rgthqtocpeg!vguvu!ceeqtfkpi!vq!vjg!

rtqxkukqpu!kp!¨ 74/2686)h*/!

+! +! +! +! +!

)6*!Rgtkqfke!rgthqtocpeg!vguvkpi!hqt!

RO!qt!Pk/!Gzegrv!cu!rtqxkfgf!kp!

rctcitcrju!)c*)6*)k*!cpf!)kk*!qh!vjku!

ugevkqp-!eqpfwev!c!rgtkqfke!rgthqtocpeg!

vguv!hqt!RO!qt!Pk!hqt!gcej!ecvcn{vke!

etcemkpi!wpkv!cv!ngcuv!qpeg!gxgt{!6!{gctu!

ceeqtfkpi!vq!vjg!tgswktgogpvu!kp!Vcdng!

5!qh!vjku!uwdrctv/![qw!owuv!eqpfwev!vjg!

hktuv!rgtkqfke!rgthqtocpeg!vguv!pq!ncvgt!

vjcp!Cwiwuv!2-!3128!qt!ykvjkp!261!fc{u!

qh!uvctvwr!qh!c!pgy!wpkv/!

+! +! +! +! +!

)7*!Qpg.vkog!rgthqtocpeg!vguvkpi!hqt!

J{ftqigp!E{cpkfg!)JEP*/!Eqpfwev!c!

rgthqtocpeg!vguv!hqt!JEP!htqo!gcej!

ecvcn{vke!etcemkpi!wpkv!pq!ncvgt!vjcp!

Cwiwuv!2-!3128!qt!ykvjkp!261!fc{u!qh!

uvctvwr!qh!c!pgy!wpkv!ceeqtfkpi!vq!vjg!

crrnkecdng!tgswktgogpvu!kp!rctcitcrju!

)c*)7*)k*!cpf!)kk*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)f*!+ + +!

)2*!Kh!{qw!owuv!oggv!vjg!JCR!ogvcn!

gokuukqp!nkokvcvkqpu!kp!¨ 74/2675-!{qw!

gngev!vjg!qrvkqp!kp!rctcitcrj!)c*)2*)x*!kp!

¨ 74/2675!)Pk!nd0jt*-!cpf!{qw!wug!

eqpvkpwqwu!rctcogvgt!oqpkvqtkpi!

u{uvgou-!{qw!owuv!guvcdnkuj!cp!

qrgtcvkpi!nkokv!hqt!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp!dcugf!qp!vjg!

ncdqtcvqt{!cpcn{uku!qh!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp!htqo!vjg!

kpkvkcn!rgthqtocpeg!vguv/!Ugevkqp!

74/2675)d*)3*!cnnqyu!{qw!vq!cflwuv!vjg!

ncdqtcvqt{!ogcuwtgogpvu!qh!vjg!

gswknkdtkwo!ecvcn{uv!Pk!eqpegpvtcvkqp!vq!

vjg!oczkowo!ngxgn/![qw!owuv!ocmg!vjku!

cflwuvogpv!wukpi!Gswcvkqp!2!qh!vjku!

ugevkqp!cu!hqnnqyu<!

+! +! +! +! +!

)3*!Kh!{qw!owuv!oggv!vjg!JCR!ogvcn!

gokuukqp!nkokvcvkqpu!kp!¨ 74/2675-!{qw!

gngev!vjg!qrvkqp!kp!rctcitcrj!)c*)2*)xk*!

kp!¨ 74/2675!)Pk!rgt!eqmg!dwtp.qhh*-!cpf!

{qw!wug!eqpvkpwqwu!rctcogvgt!

oqpkvqtkpi!u{uvgou-!{qw!owuv!guvcdnkuj!

cp!qrgtcvkpi!nkokv!hqt!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp!dcugf!qp!vjg!

ncdqtcvqt{!cpcn{uku!qh!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp!htqo!vjg!

kpkvkcn!rgthqtocpeg!vguv/!Ugevkqp!

74/2675)d*)3*!cnnqyu!{qw!vq!cflwuv!vjg!

ncdqtcvqt{!ogcuwtgogpvu!qh!vjg!

gswknkdtkwo!ecvcn{uv!Pk!eqpegpvtcvkqp!vq!

vjg!oczkowo!ngxgn/![qw!owuv!ocmg!vjku!

cflwuvogpv!wukpi!Gswcvkqp!3!qh!vjku!

ugevkqp!cu!hqnnqyu<!

+! +! +! +! +!

33/!Ugevkqp!74/2683!ku!cogpfgf!d{!

tgxkukpi!rctcitcrju!)e*)2*!cpf!)f*)2*!vq!

tgcf!cu!hqnnqyu<!

¨ 74/2683 Yjcv!ctg!o{!oqpkvqtkpi!

kpuvcnncvkqp-!qrgtcvkqp-!cpf!ockpvgpcpeg!

tgswktgogpvuA!

+! +! +! +! +!

)e*!+ + +!

)2*![qw!owuv!kpuvcnn-!qrgtcvg-!cpf!

ockpvckp!gcej!eqpvkpwqwu!rctcogvgt!

oqpkvqtkpi!u{uvgo!ceeqtfkpi!vq!vjg!

tgswktgogpvu!kp!Vcdng!52!qh!vjku!uwdrctv/!

[qw!owuv!cnuq!oggv!vjg!gswkrogpv!

urgekhkecvkqpu!kp!Vcdng!52!qh!vjku!uwdrctv!

kh!rJ!uvtkru!qt!eqnqtogvtke!vwdg!

ucornkpi!u{uvgou!ctg!wugf/![qw!owuv!

oggv!vjg!tgswktgogpvu!kp!Vcdng!52!qh!

vjku!uwdrctv!hqt!DNF!u{uvgou/!

Cnvgtpcvkxgn{-!dghqtg!Cwiwuv!2-!3128-!

{qw!oc{!kpuvcnn-!qrgtcvg-!cpf!ockpvckp!

gcej!eqpvkpwqwu!rctcogvgt!oqpkvqtkpi!

u{uvgo!kp!c!ocppgt!eqpukuvgpv!ykvj!vjg!

ocpwhcevwtgt“u!urgekhkecvkqpu!qt!qvjgt!

ytkvvgp!rtqegfwtgu!vjcv!rtqxkfg!

cfgswcvg!cuuwtcpeg!vjcv!vjg!gswkrogpv!

yknn!oqpkvqt!ceewtcvgn{/!

+! +! +! +! +!

)f*!+ + +!

)2*!Gzegrv!hqt!oqpkvqtkpi!

ocnhwpevkqpu-!cuuqekcvgf!tgrcktu-!cpf!

tgswktgf!swcnkv{!cuuwtcpeg!qt!eqpvtqn!

cevkxkvkgu!)kpenwfkpi!cu!crrnkecdng-!

ecnkdtcvkqp!ejgemu!cpf!tgswktgf!|gtq!

cpf!urcp!cflwuvogpvu*-!{qw!owuv!

eqpfwev!cnn!oqpkvqtkpi!kp!eqpvkpwqwu!

qrgtcvkqp!)qt!eqnngev!fcvc!cv!cnn!tgswktgf!

kpvgtxcnu*!cv!cnn!vkogu!vjg!chhgevgf!uqwteg!

ku!qrgtcvkpi/!

+! +! +! +! +!

34/!Ugevkqp!74/2684!ku!cogpfgf!d{!

tgxkukpi!rctcitcrj!)c*)2*!kpvtqfwevqt{!

vgzv!vq!tgcf!cu!hqnnqyu<!

¨ 74/2684 Yjcv!ctg!o{!oqpkvqtkpi!

cnvgtpcvkxguA!

)c*!+ + +!)2*![qw!oc{!wug!vjku!

cnvgtpcvkxg!vq!c!eqpvkpwqwu!rctcogvgt!

oqpkvqtkpi!u{uvgo!hqt!vjg!ecvcn{vke!

tgigpgtcvqt!gzjcwuv!icu!hnqy!tcvg!hqt!

{qwt!ecvcn{vke!etcemkpi!wpkv!kh!vjg!wpkv!

fqgu!pqv!kpvtqfweg!cp{!qvjgt!icu!

uvtgcou!kpvq!vjg!ecvcn{uv!tgigpgtcvkqp!

xgpv!)k/g/-!eqorngvg!eqodwuvkqp!wpkvu!

ykvj!pq!cffkvkqpcn!eqodwuvkqp!fgxkegu*/!

[qw!oc{!cnuq!wug!vjku!cnvgtpcvkxg!vq!c!

eqpvkpwqwu!rctcogvgt!oqpkvqtkpi!

u{uvgo!hqt!vjg!ecvcn{vke!tgigpgtcvqt!

cvoqurjgtke!gzjcwuv!icu!hnqy!tcvg!hqt!

{qwt!ecvcn{vke!tghqtokpi!wpkv!fwtkpi!vjg!

eqmg!dwtp!cpf!tglwxgpcvkqp!e{engu!kh!vjg!

wpkv!qrgtcvgu!cu!c!eqpuvcpv!rtguuwtg!

u{uvgo!fwtkpi!vjgug!e{engu/![qw!oc{!
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A062530
Cross-out
cnuq!wug!vjku!cnvgtpcvkxg!vq!c!eqpvkpwqwu!

rctcogvgt!oqpkvqtkpi!u{uvgo!hqt!vjg!icu!

hnqy!tcvg!gzkvkpi!vjg!ecvcn{uv!tgigpgtcvqt!

vq!fgvgtokpg!kpngv!xgnqekv{!vq!vjg!

rtkoct{!kpvgtpcn!e{enqpgu!cu!tgswktgf!kp!

¨ 74/2675)e*)6*!tgictfnguu!qh!vjg!

eqphkiwtcvkqp!qh!vjg!ecvcn{vke!tgigpgtcvqt!

gzjcwuv!xgpv!fqypuvtgco!qh!vjg!

tgigpgtcvqt!)k/g/-!tgictfnguu!qh!yjgvjgt!

qt!pqv!cp{!qvjgt!icu!uvtgcou!ctg!

kpvtqfwegf!kpvq!vjg!ecvcn{uv!tgigpgtcvkqp!

xgpv*/!Gzegrv-!kh!{qw!qpn{!wug!vjku!

cnvgtpcvkxg!vq!fgoqpuvtcvg!eqornkcpeg!

ykvj!¨ 74/2675)e*)6*-!{qw!ujcnn!wug!vjku!

rtqegfwtg!hqt!vjg!rgthqtocpeg!vguv!cpf!

hqt!oqpkvqtkpi!chvgt!vjg!rgthqtocpeg!

vguv/![qw!ujcnn<!

+! +! +! +! +!

35/!Ugevkqp!74/2685!ku!cogpfgf!d{!

tgxkukpi!rctcitcrj!)c*)4*)kk*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/2685 Yjcv!pqvkhkecvkqpu!owuv!K!uwdokv!

cpf!yjgpA!

)c*!+ + +!

)4*!+ + +!

)kk*!Hqt!gcej!kpkvkcn!eqornkcpeg!

fgoqpuvtcvkqp!vjcv!kpenwfgu!c!

rgthqtocpeg!vguv-!{qw!owuv!uwdokv!vjg!

pqvkhkecvkqp!qh!eqornkcpeg!uvcvwu!pq!

ncvgt!vjcp!261!ecngpfct!fc{u!chvgt!vjg!

eqornkcpeg!fcvg!urgekhkgf!hqt!{qwt!

chhgevgf!uqwteg!kp!¨ 74/2674/!Hqt!fcvc!

eqnngevgf!wukpi!vguv!ogvjqfu!uwrrqtvgf!

d{!vjg!GRC“u!Gngevtqpke!Tgrqtvkpi!Vqqn!

)GTV*!cu!nkuvgf!qp!vjg!GRC“u!GTV!

ygdukvg!)jvvru<00yyy/grc/iqx0!

gngevtqpke.tgrqtvkpi.ckt.gokuukqpu0!

gngevtqpke.tgrqtvkpi.vqqn.gtv*!cv!vjg!vkog!

qh!vjg!vguv-!{qw!owuv!uwdokv!vjg!tguwnvu!

kp!ceeqtfcpeg!ykvj!¨ 74/2686)m*)2*)k*!d{!

vjg!fcvg!vjcv!{qw!uwdokv!vjg!Pqvkhkecvkqp!

qh!Eqornkcpeg!Uvcvwu-!cpf!{qw!owuv!

kpenwfg!vjg!rtqeguu!wpkv)u*!vguvgf-!vjg!

rqnnwvcpv)u*!vguvgf-!cpf!vjg!fcvg!vjcv!

uwej!rgthqtocpeg!vguv!ycu!eqpfwevgf!kp!

vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!Uvcvwu/!

Hqt!rgthqtocpeg!gxcnwcvkqpu!qh!

eqpvkpwqwu!oqpkvqtkpi!u{uvgou!)EOU*!

ogcuwtkpi!tgncvkxg!ceewtce{!vguv!cwfkv!

)TCVC*!rqnnwvcpvu!vjcv!ctg!uwrrqtvgf!d{!

vjg!GRC“u!GTV!cu!nkuvgf!qp!vjg!GRC“u!

GTV!ygdukvg!cv!vjg!vkog!qh!vjg!

gxcnwcvkqp-!{qw!owuv!uwdokv!vjg!tguwnvu!

kp!ceeqtfcpeg!ykvj!¨ 74/2686)m*)3*)k*!d{!

vjg!fcvg!vjcv!{qw!uwdokv!vjg!Pqvkhkecvkqp!

qh!Eqornkcpeg!Uvcvwu-!cpf!{qw!owuv!

kpenwfg!vjg!rtqeguu!wpkv!yjgtg!vjg!EOU!

ku!kpuvcnngf-!vjg!rctcogvgt!ogcuwtgf!d{!

vjg!EOU-!cpf!vjg!fcvg!vjcv!vjg!

rgthqtocpeg!gxcnwcvkqp!ycu!eqpfwevgf!

kp!vjg!Pqvkhkecvkqp!qh!Eqornkcpeg!

Uvcvwu/!Cnn!qvjgt!rgthqtocpeg!vguv!cpf!

rgthqtocpeg!gxcnwcvkqp!tguwnvu!)k/g/-!

vjqug!pqv!uwrrqtvgf!d{!GRC“u!GTV*!owuv!

dg!tgrqtvgf!kp!vjg!Pqvkhkecvkqp!qh!

Eqornkcpeg!Uvcvwu/!

+! +! +! +! +!

36/!Ugevkqp!74/2686!ku!cogpfgf!d{<!

c/!Tgxkukpi!rctcitcrju!)h*)2*-!)m*)2*!

kpvtqfwevqt{!vgzv!cpf!)m*)3*!kpvtqfwevqt{!

vgzv=!cpf!

d/!Cffkpi!rctcitcrj!)n*/!

Vjg!tgxkukqpu!cpf!cffkvkqpu!tgcf!cu!

hqnnqyu<!

¨ 74/2686 Yjcv!tgrqtvu!owuv!K!uwdokv!cpf!

yjgpA!

+! +! +! +! +!

)h*!+ + +!

)2*!C!eqr{!qh!cp{!rgthqtocpeg!vguv!qt!

rgthqtocpeg!gxcnwcvkqp!qh!c!EOU!fqpg!

fwtkpi!vjg!tgrqtvkpi!rgtkqf!qp!cp{!

chhgevgf!wpkv-!kh!crrnkecdng/!Vjg!tgrqtv!

owuv!dg!kpenwfgf!kp!vjg!pgzv!

ugokcppwcn!eqornkcpeg!tgrqtv/!Vjg!

eqr{!owuv!kpenwfg!c!eqorngvg!tgrqtv!hqt!

gcej!vguv!ogvjqf!wugf!hqt!c!rctvkewnct!

mkpf!qh!gokuukqp!rqkpv!vguvgf/!Hqt!

cffkvkqpcn!vguvu!rgthqtogf!hqt!c!ukoknct!

gokuukqp!rqkpv!wukpi!vjg!ucog!ogvjqf-!

{qw!owuv!uwdokv!vjg!tguwnvu!cpf!cp{!

qvjgt!kphqtocvkqp!tgswktgf-!dwv!c!

eqorngvg!vguv!tgrqtv!ku!pqv!tgswktgf/!C!

eqorngvg!vguv!tgrqtv!eqpvckpu!c!dtkgh!

rtqeguu!fguetkrvkqp=!c!ukornkhkgf!hnqy!

fkcitco!ujqykpi!chhgevgf!rtqeguugu-!

eqpvtqn!gswkrogpv-!cpf!ucornkpi!rqkpv!

nqecvkqpu=!ucornkpi!ukvg!fcvc=!

fguetkrvkqp!qh!ucornkpi!cpf!cpcn{uku!

rtqegfwtgu!cpf!cp{!oqfkhkecvkqpu!vq!

uvcpfctf!rtqegfwtgu=!swcnkv{!cuuwtcpeg!

rtqegfwtgu=!tgeqtf!qh!qrgtcvkpi!

eqpfkvkqpu!fwtkpi!vjg!vguv=!tgeqtf!qh!

rtgrctcvkqp!qh!uvcpfctfu=!tgeqtf!qh!

ecnkdtcvkqpu=!tcy!fcvc!ujggvu!hqt!hkgnf!

ucornkpi=!tcy!fcvc!ujggvu!hqt!hkgnf!cpf!

ncdqtcvqt{!cpcn{ugu=!fqewogpvcvkqp!qh!

ecnewncvkqpu=!cpf!cp{!qvjgt!kphqtocvkqp!

tgswktgf!d{!vjg!vguv!ogvjqf/!Hqt!fcvc!

eqnngevgf!wukpi!vguv!ogvjqfu!uwrrqtvgf!

d{!vjg!GRC“u!Gngevtqpke!Tgrqtvkpi!Vqqn!

)GTV*!cu!nkuvgf!qp!vjg!GRC“u!GTV!

ygdukvg!)jvvru<00yyy/grc/iqx0!

gngevtqpke.tgrqtvkpi.ckt.gokuukqpu0!

gngevtqpke.tgrqtvkpi.vqqn.gtv*!cv!vjg!vkog!

qh!vjg!vguv-!{qw!owuv!uwdokv!vjg!tguwnvu!

kp!ceeqtfcpeg!ykvj!rctcitcrj!)m*)2*)k*!qh!

vjku!ugevkqp!d{!vjg!fcvg!vjcv!{qw!uwdokv!

vjg!eqornkcpeg!tgrqtv-!cpf!kpuvgcf!qh!

kpenwfkpi!c!eqr{!qh!vjg!vguv!tgrqtv!kp!vjg!

eqornkcpeg!tgrqtv-!{qw!owuv!kpenwfg!

vjg!rtqeguu!wpkv)u*!vguvgf-!vjg!

rqnnwvcpv)u*!vguvgf-!cpf!vjg!fcvg!vjcv!

uwej!rgthqtocpeg!vguv!ycu!eqpfwevgf!kp!

vjg!eqornkcpeg!tgrqtv/!Hqt!rgthqtocpeg!

gxcnwcvkqpu!qh!EOU!ogcuwtkpi!tgncvkxg!

ceewtce{!vguv!cwfkv!)TCVC*!rqnnwvcpvu!

vjcv!ctg!uwrrqtvgf!d{!vjg!GRC“u!GTV!cu!

nkuvgf!qp!vjg!GRC“u!GTV!ygdukvg!cv!vjg!

vkog!qh!vjg!gxcnwcvkqp-!{qw!owuv!uwdokv!

vjg!tguwnvu!kp!ceeqtfcpeg!ykvj!

rctcitcrj!)m*)3*)k*!qh!vjku!ugevkqp!d{!vjg!

fcvg!vjcv!{qw!uwdokv!vjg!eqornkcpeg!

tgrqtv-!cpf!{qw!owuv!kpenwfg!vjg!

rtqeguu!wpkv!yjgtg!vjg!EOU!ku!kpuvcnngf-!

vjg!rctcogvgt!ogcuwtgf!d{!vjg!EOU-!

cpf!vjg!fcvg!vjcv!vjg!rgthqtocpeg!

gxcnwcvkqp!ycu!eqpfwevgf!kp!vjg!

eqornkcpeg!tgrqtv/!Cnn!qvjgt!

rgthqtocpeg!vguv!cpf!rgthqtocpeg!

gxcnwcvkqp!tguwnvu!)k/g/-!vjqug!pqv!

uwrrqtvgf!d{!GRC“u!GTV*!owuv!dg!

tgrqtvgf!kp!vjg!eqornkcpeg!tgrqtv/!

+! +! +! +! +!

)m*!+ + +!

)2*!Wpnguu!qvjgtykug!urgekhkgf!d{!vjku!

uwdrctv-!ykvjkp!71!fc{u!chvgt!vjg!fcvg!qh!

eqorngvkpi!gcej!rgthqtocpeg!vguv!cu!

tgswktgf!d{!vjku!uwdrctv-!{qw!owuv!

uwdokv!vjg!tguwnvu!qh!vjg!rgthqtocpeg!

vguvu!hqnnqykpi!vjg!rtqegfwtg!urgekhkgf!

kp!gkvjgt!rctcitcrj!)m*)2*)k*!qt!)kk*!qh!vjku!

ugevkqp/!

+! +! +! +! +!

)3*!Wpnguu!qvjgtykug!urgekhkgf!d{!vjku!

uwdrctv-!ykvjkp!71!fc{u!chvgt!vjg!fcvg!qh!

eqorngvkpi!gcej!EGOU!rgthqtocpeg!

gxcnwcvkqp!tgswktgf!d{!¨ 74/2682)c*!cpf!

)d*-!{qw!owuv!uwdokv!vjg!tguwnvu!qh!vjg!

rgthqtocpeg!gxcnwcvkqp!hqnnqykpi!vjg!

rtqegfwtg!urgekhkgf!kp!gkvjgt!rctcitcrj!

)m*)3*)k*!qt!)kk*!qh!vjku!ugevkqp/!

+! +! +! +! +!

)n*!Gzvgpukqpu!vq!gngevtqpke!tgrqtvkpi!

fgcfnkpgu/!)2*!Kh!{qw!ctg!tgswktgf!vq!

gngevtqpkecnn{!uwdokv!c!tgrqtv!vjtqwij!

vjg!Eqornkcpeg!cpf!Gokuukqpu!Fcvc!

Tgrqtvkpi!Kpvgthceg!)EGFTK*!kp!vjg!GRC“u!

Egpvtcn!Fcvc!Gzejcpig!)EFZ*-!cpf!fwg!

vq!c!rncppgf!qt!cevwcn!qwvcig!qh!gkvjgt!

vjg!GRC“u!EGFTK!qt!EFZ!u{uvgou!ykvjkp!

vjg!rgtkqf!qh!vkog!dgikppkpi!6!dwukpguu!

fc{u!rtkqt!vq!vjg!fcvg!vjcv!vjg!

uwdokuukqp!ku!fwg-!{qw!yknn!dg!qt!ctg!

rtgenwfgf!htqo!ceeguukpi!EGFTK!qt!EFZ!

cpf!uwdokvvkpi!c!tgswktgf!tgrqtv!ykvjkp!

vjg!vkog!rtguetkdgf-!{qw!oc{!cuugtv!c!

encko!qh!GRC!u{uvgo!qwvcig!hqt!hcknwtg!

vq!vkogn{!eqorn{!ykvj!vjg!tgrqtvkpi!

tgswktgogpv/![qw!owuv!uwdokv!

pqvkhkecvkqp!vq!vjg!Cfokpkuvtcvqt!kp!

ytkvkpi!cu!uqqp!cu!rquukdng!hqnnqykpi!vjg!

fcvg!{qw!hktuv!mpgy-!qt!vjtqwij!fwg!

fknkigpeg!ujqwnf!jcxg!mpqyp-!vjcv!vjg!

gxgpv!oc{!ecwug!qt!ecwugf!c!fgnc{!kp!

tgrqtvkpi/![qw!owuv!rtqxkfg!vq!vjg!

Cfokpkuvtcvqt!c!ytkvvgp!fguetkrvkqp!

kfgpvkh{kpi!vjg!fcvg)u*!cpf!vkog)u*!vjg!

EFZ!qt!EGFTK!ygtg!wpcxckncdng!yjgp!

{qw!cvvgorvgf!vq!ceeguu!kv!kp!vjg!6!

dwukpguu!fc{u!rtkqt!vq!vjg!uwdokuukqp!

fgcfnkpg=!c!tcvkqpcng!hqt!cvvtkdwvkpi!vjg!

fgnc{!kp!tgrqtvkpi!dg{qpf!vjg!tgiwncvqt{!

fgcfnkpg!vq!vjg!GRC!u{uvgo!qwvcig=!

fguetkdg!vjg!ogcuwtgu!vcmgp!qt!vq!dg!

vcmgp!vq!okpkok|g!vjg!fgnc{!kp!

tgrqtvkpi=!cpf!kfgpvkh{!c!fcvg!d{!yjkej!

{qw!rtqrqug!vq!tgrqtv-!qt!kh!{qw!jcxg!

cntgcf{!ogv!vjg!tgrqtvkpi!tgswktgogpv!cv!

vjg!vkog!qh!vjg!pqvkhkecvkqp-!vjg!fcvg!{qw!

tgrqtvgf/!Kp!cp{!ektewouvcpeg-!vjg!

tgrqtv!owuv!dg!uwdokvvgf!gngevtqpkecnn{!

cu!uqqp!cu!rquukdng!chvgt!vjg!qwvcig!ku!

tguqnxgf/!Vjg!fgekukqp!vq!ceegrv!vjg!
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encko!qh!GRC!u{uvgo!qwvcig!cpf!cnnqy!

cp!gzvgpukqp!vq!vjg!tgrqtvkpi!fgcfnkpg!ku!

uqngn{!ykvjkp!vjg!fkuetgvkqp!qh!vjg!

Cfokpkuvtcvqt/!

)3*!Kh!{qw!ctg!tgswktgf!vq!

gngevtqpkecnn{!uwdokv!c!tgrqtv!vjtqwij!

EGFTK!kp!vjg!GRC“u!EFZ!cpf!c!hqteg!

oclgwtg!gxgpv!ku!cdqwv!vq!qeewt-!qeewtu-!

qt!jcu!qeewttgf!qt!vjgtg!ctg!nkpigtkpi!

ghhgevu!htqo!uwej!cp!gxgpv!ykvjkp!vjg!

rgtkqf!qh!vkog!dgikppkpi!6!dwukpguu!

fc{u!rtkqt!vq!vjg!fcvg!vjg!uwdokuukqp!ku!

fwg-!vjg!qypgt!qt!qrgtcvqt!oc{!cuugtv!c!

encko!qh!hqteg!oclgwtg!hqt!hcknwtg!vq!

vkogn{!eqorn{!ykvj!vjg!tgrqtvkpi!

tgswktgogpv/!Hqt!vjg!rwtrqugu!qh!vjku!

ugevkqp-!c!hqteg!oclgwtg!gxgpv!ku!fghkpgf!

cu!cp!gxgpv!vjcv!yknn!dg!qt!jcu!dggp!

ecwugf!d{!ektewouvcpegu!dg{qpf!vjg!

eqpvtqn!qh!vjg!chhgevgf!hceknkv{-!kvu!

eqpvtcevqtu-!qt!cp{!gpvkv{!eqpvtqnngf!d{!

vjg!chhgevgf!hceknkv{!vjcv!rtgxgpvu!{qw!

htqo!eqorn{kpi!ykvj!vjg!tgswktgogpv!vq!

uwdokv!c!tgrqtv!gngevtqpkecnn{!ykvjkp!vjg!

vkog!rgtkqf!rtguetkdgf/!Gzcorngu!qh!

uwej!gxgpvu!ctg!cevu!qh!pcvwtg!)g/i/-!

jwttkecpgu-!gctvjswcmgu-!qt!hnqqfu*-!cevu!

qh!yct!qt!vgttqtkuo-!qt!gswkrogpv!hcknwtg!

qt!uchgv{!jc|ctf!dg{qpf!vjg!eqpvtqn!qh!

vjg!chhgevgf!hceknkv{!)g/i/-!nctig!uecng!

rqygt!qwvcig*/!Kh!{qw!kpvgpf!vq!cuugtv!c!

encko!qh!hqteg!oclgwtg-!{qw!owuv!uwdokv!

pqvkhkecvkqp!vq!vjg!Cfokpkuvtcvqt!kp!

ytkvkpi!cu!uqqp!cu!rquukdng!hqnnqykpi!vjg!

fcvg!{qw!hktuv!mpgy-!qt!vjtqwij!fwg!

fknkigpeg!ujqwnf!jcxg!mpqyp-!vjcv!vjg!

gxgpv!oc{!ecwug!qt!ecwugf!c!fgnc{!kp!

tgrqtvkpi/![qw!owuv!rtqxkfg!vq!vjg!

Cfokpkuvtcvqt!c!ytkvvgp!fguetkrvkqp!qh!

vjg!hqteg!oclgwtg!gxgpv!cpf!c!tcvkqpcng!

hqt!cvvtkdwvkpi!vjg!fgnc{!kp!tgrqtvkpi!

dg{qpf!vjg!tgiwncvqt{!fgcfnkpg!vq!vjg!

hqteg!oclgwtg!gxgpv=!fguetkdg!vjg!

ogcuwtgu!vcmgp!qt!vq!dg!vcmgp!vq!

okpkok|g!vjg!fgnc{!kp!tgrqtvkpi=!cpf!

kfgpvkh{!c!fcvg!d{!yjkej!{qw!rtqrqug!vq!

tgrqtv-!qt!kh!{qw!jcxg!cntgcf{!ogv!vjg!

tgrqtvkpi!tgswktgogpv!cv!vjg!vkog!qh!vjg!

pqvkhkecvkqp-!vjg!fcvg!{qw!tgrqtvgf/!Kp!

cp{!ektewouvcpeg-!vjg!tgrqtvkpi!owuv!

qeewt!cu!uqqp!cu!rquukdng!chvgt!vjg!hqteg!

oclgwtg!gxgpv!qeewtu/!Vjg!fgekukqp!vq!

ceegrv!vjg!encko!qh!hqteg!oclgwtg!cpf!

cnnqy!cp!gzvgpukqp!vq!vjg!tgrqtvkpi!

fgcfnkpg!ku!uqngn{!ykvjkp!vjg!fkuetgvkqp!

qh!vjg!Cfokpkuvtcvqt/!

37/!Ugevkqp!74/2687!ku!cogpfgf!d{!

tgxkukpi!rctcitcrj!)c*)3*)k*!vq!tgcf!cu!

hqnnqyu<!

¨ 74/2687 Yjcv!tgeqtfu!owuv!K!mggr-!kp!

yjcv!hqto-!cpf!hqt!jqy!nqpiA!

)c*!+ + +!

)3*!+ + +!

)k*!Tgeqtf!vjg!fcvg-!vkog-!cpf!fwtcvkqp!

qh!gcej!uvctvwr!cpf0qt!ujwvfqyp!rgtkqf!

hqt!yjkej!vjg!hceknkv{!gngevgf!vq!eqorn{!

ykvj!vjg!cnvgtpcvkxg!uvcpfctfu!kp!

¨ 74/2675)c*)6*)kk*!qt!¨ 74/2676)c*)6*)kk*!

qt!¨ 74/2679)c*)5*)kk*!qt!)kkk*/!

+! +! +! +! +!

38/!Vcdng!4!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!vcdng!jgcfkpi!

cpf!gpvtkgu!hqt!kvgou!3/e-!7-!8-!9!cpf!;!

vq!tgcf!cu!hqnnqyu<!

VCDNG 4!VQ UWDRCTV WWW!QH RCTV 74˜EQPVKPWQWU OQPKVQTKPI U[UVGOU HQT OGVCN JCR!GOKUUKQPU HTQO!

ECVCN[VKE ETCEMKPI WPKVU!

+ + + + + + +!

Hqt!gcej!pgy!qt!gzkuvkpi!ecvcn{vke!

etcemkpi!wpkv!/ / /!

Kh!{qw!wug!vjku!v{rg!qh!

eqpvtqn!fgxkeg!hqt!

{qwt!xgpv!/ / /!

[qw!ujcnn!kpuvcnn-!qrgtcvg-!cpf!ockpvckp!c!/ / /!

+ + + + + + +!

3/!+ + +!

e/!Ygv!uetwddgt ////////////////// Eqpvkpwqwu! rctcogvgt! oqpkvqtkpi! u{uvgo! vq! ogcuwtg!

cpf! tgeqtf! vjg! rtguuwtg! ftqr! cetquu! vjg! uetwddgt- !

vjg! icu! hnqy! tcvg! gpvgtkpi! qt! gzkvkpi! vjg! eqpvtqn! fg.

xkeg- cpf! vqvcn! nkswkf! )qt! uetwddkpi! nkswqt*! hnqy! tcvg!

vq!vjg!eqpvtqn!fgxkeg/!

+ + + + + + +!

7/!Qrvkqp!2c<!Gngev! PURU! uwdrctv!L-! RO!rgt!eqmg!dwtp.!

qhh! nkokv-! pqv! uwdlgev! vq! vjg! PURU! hqt! RO! kp! 51! EHT!

71/213!qt!71/213c)d*)2*/

Cp{ ///////////////////////////////////// Ugg!kvgo!2!qh!vjku!vcdng/!

8/!Qrvkqp!2d<!Gngev!PURU!uwdrctv!Lc-!RO!rgt!eqmg!dwtp.!

qhh! nkokv-! pqv! uwdlgev! vq! vjg! PURU! hqt! RO! kp! 51! EHT!

71/213!qt!71/213c)d*)2*/

Cp{ ///////////////////////////////////// Vjg!crrnkecdng!eqpvkpwqwu!oqpkvqtkpi!u{uvgou!kp!kvgo!3!

qh!vjku!vcdng/!

9/! Qrvkqp! 2e<! Gngev! PURU! uwdrctv! Lc-! RO! eqpegpvtcvkqp!

nkokv! pqv! uwdlgev! vq! vjg! PURU! hqt! RO! kp! 51! EHT!

71/213!qt!71/213c)d*)2*/

Cp{ ///////////////////////////////////// Ugg!kvgo!4!qh!vjku!vcdng/!

;/! Qrvkqp! 3<! RO! rgt! eqmg! dwtp.qhh! nkokv-! pqv! uwdlgev! vq!

vjg!PURU!hqt!RO!kp!51!EHT!71/213!qt!71/213c)d*)2*/

Cp{ ///////////////////////////////////// Vjg!crrnkecdng!eqpvkpwqwu!oqpkvqtkpi!u{uvgou!kp!kvgo!3!

qh!vjku!vcdng/!

+ + + + + + +!

Kh!crrnkecdng-!{qw!ecp!wug!vjg!cnvgtpcvkxg!kp!¨ 74/2684)c*)2*!kpuvgcf!qh!c!eqpvkpwqwu!rctcogvgt!oqpkvqtkpi!u{uvgo!hqt!icu!hnqy!tcvg/!

Kh!{qw!wug!c!lgv!glgevqt!v{rg!ygv!uetwddgt!qt!qvjgt!v{rg!qh!ygv!uetwddgt!gswkrrgf!ykvj!cvqok|kpi!urtc{!pq||ngu-!{qw!ecp!wug!vjg!cnvgtpcvkxg!kp!

¨ 74/2684)d*!kpuvgcf!qh!c!eqpvkpwqwu!rctcogvgt!oqpkvqtkpi!u{uvgo!hqt!rtguuwtg!ftqr!cetquu!vjg!uetwddgt/!

39/!Vcdng!5!vq!Uwdrctv!WWW!qh!Rctv!74!

ku!cogpfgf!d{!tgxkukpi!vjg!gpvtkgu!hqt!

kvgou!;/e!cpf!21/e!vq!tgcf!cu!hqnnqyu<!

+! +! +! +! +!

XgtFcvg!Ugr>22@3125! 29<65!Pqx!34-!3129 Lmv!358112 RQ!11111 Hto!11142 Hov!5812 Uhov!5811 G<^HT^HO^37PQT3/UIO 37PQT3
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VCDNG 5!VQ UWDRCTV WWW!QH RCTV 74˜TGSWKTGOGPVU HQT RGTHQTOCPEG VGUVU HQT OGVCN JCR!GOKUUKQPU HTQO!

ECVCN[VKE ETCEMKPI WPKVU!

+ + + + + + +!

Hqt!gcej!

pgy!qt!

gzkuvkpi!

ecvcn{vke!

etcemkpi!wpkv!

ecvcn{uv!

tgigpgtcvqt!

xgpv!/ / /!

[qw!owuv!/ / /! Wukpi!/ / /! Ceeqtfkpi!vq!vjgug!tgswktgogpvu!/ / /!

+ + + + + + +!

;/!+ + +!

e/!Fgvgtokpg!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp/

ZTH!rtqegfwtg!kp!crrgpfkz!C!

vq!vjku!uwdrctv!2=!qt!GRC!

Ogvjqf!7121D!qt!7131!qt!

GRC!Ogvjqf!8631!qt!8632!

kp!UY—9573=!qt!cp!cnvgt.

pcvkxg!vq!vjg!UY—957!ogvj.

qf!ucvkuhcevqt{!vq!vjg!Cfokp.

kuvtcvqt/

[qw!owuv!qdvckp!2! ucorng!hqt!gcej!qh! vjg!4!vguv!twpu=! fgvgt.

okpg! cpf! tgeqtf! vjg! gswknkdtkwo! ecvcn{uv! Pk! eqpegpvtcvkqp!

hqt!gcej!qh!vjg!4!ucorngu=!cpf!{qw!oc{!cflwuv!vjg!ncdqtc.

vqt{! tguwnvu! vq! vjg! oczkowo! xcnwg! wukpi! Gswcvkqp! 2! qh!

¨ 74/2682-!kh!crrnkecdng/!

+ + + + + + +!

21/!+ + +!

e/!Fgvgtokpg!vjg!gswknkdtkwo!

ecvcn{uv!Pk!eqpegpvtcvkqp/

Ugg!kvgo!;/e/!qh!vjku!vcdng /////// [qw!owuv!qdvckp!2!ucorng!hqt!gcej!qh! vjg!4!vguv!twpu=! fgvgt.

okpg! cpf! tgeqtf! vjg! gswknkdtkwo! ecvcn{uv! Pk! eqpegpvtcvkqp!

hqt!gcej!qh!vjg!4!ucorngu=!cpf!{qw!oc{!cflwuv!vjg!ncdqtc.

vqt{! tguwnvu! vq! vjg! oczkowo! xcnwg! wukpi! Gswcvkqp! 3! qh!

¨ 74/2682-!kh!crrnkecdng/!

+ + + + + + +!

+! +! +! +! +! 3;/!Vcdng!6!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvt{!hqt!kvgo!

4!vq!tgcf!cu!hqnnqyu<!

VCDNG 6!VQ UWDRCTV WWW!QH RCTV 74˜KPKVKCN EQORNKCPEG YKVJ OGVCN JCR!GOKUUKQP NKOKVU HQT ECVCN[VKE!

ETCEMKPI WPKVU!

+ + + + + + +!

Hqt!gcej!pgy!cpf!gzkuvkpi!ecvcn{vke!

etcemkpi!wpkv!/ / /!

Hqt!vjg!hqnnqykpi!gokuukqp!nkokv!

/ / /!

[qw!jcxg!fgoqpuvtcvgf!eqornkcpeg!kh!/ / /!

+ + + + + + +!

4/! Uwdlgev! vq! PURU! hqt! RO! kp! 51!

EHT!71/213c)d*)2*)kk*-!gngevkpi!vq!

oggv! vjg! RO! rgt! eqmg! dwtp.qhh!

nkokv/

RO!gokuukqpu!owuv!pqv!gzeggf!1/6!

i0mi!)1/6!nd!RO02-111!nd*!qh!eqmg!

dwtp.qhh*/

[qw!jcxg!cntgcf{!eqpfwevgf!c!rgthqtocpeg!vguv!vq!fgoqpuvtcvg!kpkvkcn!

eqornkcpeg! ykvj! vjg! PURU! cpf!vjg! ogcuwtgf! RO! gokuukqp! tcvg! ku!

nguu! vjcp! qt! gswcn! vq! 1/6! i0mi! )1/6! nd02-111! nd*! qh! eqmg! dwtp.qhh! kp!

vjg! ecvcn{uv! tgigpgtcvqt/! Cu! rctv! qh! vjg! Pqvkhkecvkqp! qh! Eqornkcpeg!

Uvcvwu-!{qw!owuv!egtvkh{!vjcv!{qwt!xgpv!oggvu!vjg!RO!nkokv/![qw!ctg!

pqv! tgswktgf! vq! fq! cpqvjgt! rgthqtocpeg! vguv! vq! fgoqpuvtcvg! kpkvkcn!

eqornkcpeg/! Cu! rctv! qh! {qwt! Pqvkhkecvkqp! qh! Eqornkcpeg!Uvcvwu-! {qw!

egtvkh{!vjcv!{qwt!DNF=!EQ -!Q -!qt!EQ!oqpkvqt=!qt!eqpvkpwqwu!qrce.

kv{!oqpkvqtkpi!u{uvgo!oggvu!vjg!tgswktgogpvu!kp!¨ 74/2683/!

+ + + + + + +!

41/!Vcdng!7!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvtkgu!hqt!

kvgou!2/c/kk!cpf!8!vq!tgcf!cu!hqnnqyu<!

XgtFcvg!Ugr>22@3125! 29<65!Pqx!34-!3129 Lmv!358112 RQ!11111 Hto!11143 Hov!5812 Uhov!5811 G<^HT^HO^37PQT3/UIO 37PQT3
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A062530
Cross-out
VCDNG 7!VQ UWDRCTV WWW!QH RCTV 74˜EQPVKPWQWU EQORNKCPEG YKVJ OGVCN JCR!GOKUUKQP NKOKVU HQT ECVCN[VKE!

ETCEMKPI WPKVU!

+ + + + + + +!

Hqt!gcej!pgy!cpf!gzkuvkpi!ecvcn{vke!

etcemkpi!wpkv!/ / /!

Uwdlgev!vq!vjku!gokuukqp!nkokv!hqt!

{qwt!ecvcn{uv!tgigpgtcvqt!xgpv!/ / /!

[qw!ujcnn!fgoqpuvtcvg!eqpvkpwqwu!eqornkcpeg!d{!/ / /!

2/!+ + + /////////////////////////////////////////// c/!+ + +/

kk/!Eqpfwevkpi!c!rgthqtocpeg!vguv!dghqtg!Cwiwuv!2-!3128!qt!ykvjkp!261!

fc{u!qh!uvctvwr!qh!c!pgy!wpkv!cpf!vjgtgchvgt!hqnnqykpi!vjg!vguvkpi!htg.

swgpe{!kp!¨ 74/2682)c*)6*!cu!crrnkecdng!vq!{qwt!wpkv/!

+ + + + + + +!

8/! Qrvkqp! 2d<! Gngev! PURU! uwdrctv!

Lc!tgswktgogpvu!hqt!RO!rgt!eqmg!

dwtp.qhh! nkokv-! pqv! uwdlgev! vq! vjg!

PURU!hqt! RO!kp!51! EHT! 71/213!

qt!71/213c)d*)2*/

RO!gokuukqpu!owuv!pqv!gzeggf!2/1!

i0mi!)2/1!nd!RO02-111!nd*!qh!eqmg!

dwtp.qhh/

Ugg!kvgo!3!qh!vjku!vcdng/!

+ + + + + + +!

42/!Vcdng!21!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvt{!hqt!kvgo!

4!vq!tgcf!cu!hqnnqyu<!

VCDNG 21!VQ UWDRCTV WWW!QH RCTV 74˜EQPVKPWQWU OQPKVQTKPI U[UVGOU HQT QTICPKE JCR!GOKUUKQPU HTQO!

ECVCN[VKE ETCEMKPI WPKVU!

+ + + + + + +!

Hqt!gcej!pgy!qt!gzkuvkpi!ecvcn{vke!

etcemkpi!wpkv!/ / /!

Cpf!{qw!wug!vjku!v{rg!qh!eqpvtqn!

fgxkeg!hqt!{qwt!xgpv!/ / /!

[qw!ujcnn!kpuvcnn-!qrgtcvg-!cpf!ockpvckp!vjku!v{rg!qh!

eqpvkpwqwu!oqpkvqtkpi!u{uvgo!/ / /!

+ + + + + + +!

4/! Fwtkpi! rgtkqfu! qh! uvctvwr-! ujwv.

fqyp! qt! jqv! uvcpfd{! gngevkpi! vq!

eqorn{!ykvj!vjg!qrgtcvkpi!nkokv!kp!

¨ 74/2676)c*)6*)kk*/

Cp{ ///////////////////////////////////////////////// Eqpvkpwqwu! rctcogvgt! oqpkvqtkpi! u{uvgo! vq! ogcuwtg! cpf! tgeqtf! vjg!

eqpegpvtcvkqp! d{! xqnwog! )ygv! qt! ft{! dcuku*! qh! qz{igp! htqo! gcej!

ecvcn{uv! tgigpgtcvqt! xgpv/! Kh! ogcuwtgogpv!ku!ocfg! qp! c! ygv! dcuku-!

{qw! owuv! eqorn{! ykvj! vjg! nkokv! cu! ogcuwtgf! )pq! oqkuvwtg! eqttge.

vkqp*/!

43/!Vcdng!54!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvt{!hqt!kvgo!

3!vq!tgcf!cu!hqnnqyu<!

VCDNG 54!VQ UWDRCTV WWW!QH RCTV 74˜TGSWKTGOGPVU HQT TGRQTVU!

+ + + + + + +!

[qw!owuv!uwdokv!/ / /! Vjg!tgrqtv!owuv!eqpvckp!/ / /! [qw!ujcnn!uwdokv!vjg!tgrqtv!/ / /!

+ + + + + + +!

3/! Rgthqtocpeg! vguv! cpf! EGOU! rgthqtocpeg!

gxcnwcvkqp!fcvc/

Qp!cpf!chvgt!Hgdtwct{!2-!3127-!vjg!kphqtocvkqp!

urgekhkgf!kp!¨ 74/2686)m*)2*/

Ugokcppwcnn{!ceeqtfkpi!vq!vjg!tgswktgogpvu!kp!

¨ 74/2686)d*!cpf!)h*/!

44/!Vcdng!55!vq!Uwdrctv!WWW!ku!

cogpfgf!d{!tgxkukpi!vjg!gpvtkgu!

’’74/7)h*)4*““-!’’74/7)j*)8*)k*““-!

’’74/7)j*)9*““-!’’74/8)c*)3*““-!’’74/8)i*““-!

’’74/9)g*““-!’’74/21)f*)3*““-!’’74/21)g*)2*—!

)3*““-!cpf!’’74/21)g*)5*““!vq!tgcf!cu!

hqnnqyu<!

XgtFcvg!Ugr>22@3125! 29<65!Pqx!34-!3129 Lmv!358112 RQ!11111 Hto!11144 Hov!5812 Uhov!5811 G<^HT^HO^37PQT3/UIO 37PQT3
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Cross-out
71839! Hgfgtcn! Tgikuvgt 0 Xqn/! 94-! Pq/! 338 0 Oqpfc{-! Pqxgodgt! 37-! 3129 0 Twngu! cpf! Tgiwncvkqpu!

VCDNG 55!VQ UWDRCTV WWW!QH RCTV 74˜CRRNKECDKNKV[ QH PGUJCR!IGPGTCN RTQXKUKQPU VQ UWDRCTV WWW!

+ + + + + + +!

Ekvcvkqp! Uwdlgev!

Crrnkgu!vq!

uwdrctv!WWW!

Gzrncpcvkqp!

+ + + + + + +!

¨ 74/7)h*)4* ////////////////// ///////////////////////////////////////////////////// [gu /////////////////// Gzegrv! vjg! etquu.tghgtgpegu! vq! ¨ 74/7)h*)2*! cpf! )g*)2*)k*! ctg!

ejcpigf! vq! ¨ 74/2681)e*! cpf! vjku! uwdrctv! urgekhkgu! jqy! cpf!

yjgp!vjg!rgthqtocpeg!vguv!tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/7)j*)8*)k* ////////////// Tgrqtv! EQO! Oqpkvqtkpi! Fcvc!

htqo!Rgthqtocpeg!Vguv/

[gu /////////////////// Gzegrv!vjku!uwdrctv!urgekhkgu!jqy!cpf!yjgp!vjg!rgthqtocpeg!vguv!

tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/7)j*)9* ///////////////// Fgvgtokpkpi! Eqornkcpeg! ykvj!

Qrcekv{0XG!Uvcpfctfu/

[gu /////////////////// Gzegrv!vjku!uwdrctv!urgekhkgu!jqy!cpf!yjgp!vjg!rgthqtocpeg!vguv!

tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/8)c*)3* ///////////////// Rgthqtocpeg!Vguv!Fcvgu //////////// [gu /////////////////// Gzegrv! vjku! uwdrctv! urgekhkgu! vjcv! vjg! tguwnvu! qh! kpkvkcn! rgthqto.

cpeg!vguvu!owuv!dg!uwdokvvgf!ykvjkp!261!fc{u!chvgt!vjg!eqornk.

cpeg!fcvg/!

+ + + + + + +!

¨ 74/8)i* ////////////////////// Fcvc! Cpcn{uku-! Tgeqtfmggrkpi-!

Tgrqtvkpi/

[gu /////////////////// Gzegrv!vjku!uwdrctv!urgekhkgu!jqy!cpf!yjgp!vjg!rgthqtocpeg!vguv!

qt!rgthqtocpeg!gxcnwcvkqp!tguwnvu!ctg!tgrqtvgf!cpf!¨ 74/8)i*)3*!

ku!tgugtxgf!cpf!fqgu!pqv!crrn{/!

+ + + + + + +!

¨ 74/9)g* ////////////////////// EOU!Rgthqtocpeg!Gxcnwcvkqp //// [gu /////////////////// Gzegrv! vjku! uwdrctv! urgekhkgu! jqy! cpf! yjgp! vjg! rgthqtocpeg!

gxcnwcvkqp!tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/21)f*)3* /////////////// Rgthqtocpeg!Vguv!Tguwnvu ///////// Pq //////////////////// Vjku! uwdrctv! urgekhkgu! jqy! cpf! yjgp! vjg! rgthqtocpeg! vguv! tg.

uwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/21)g*)2*—)3* ///////// Cffkvkqpcn!EOU!Tgrqtvu ///////////// [gu /////////////////// Gzegrv! vjku! uwdrctv! urgekhkgu! jqy! cpf! yjgp! vjg! rgthqtocpeg!

gxcnwcvkqp!tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!

¨ 74/21)g*)5* /////////////// EQOU!Fcvc!Tgrqtvu ////////////////// [gu /////////////////// Gzegrv!vjku!uwdrctv!urgekhkgu!jqy!cpf!yjgp!vjg!rgthqtocpeg!vguv!

tguwnvu!ctg!tgrqtvgf/!

+ + + + + + +!
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southeast (from west to east). The area
is defined as that airspace upward from
700 feet above the surface within the
area bounded by a line beginning at lat.
58°27’33” N, long. 134°37°40” W, to lat.
58°13’13” N, long. 134°11'51” W, to lat.
58°05'59” N, long. 134°21'04” W, to lat.
58°10°51” N, long. 134°59'18” W, to lat.
58°23’41” N, long. 135°31°13” W, to lat.
58°32'22” N, long. 135°18’32” W, to lat.
58°27°17” N, long. 135°01°27” W, thence
to the point of beginning. This
modification reduces the airspace area
to only that area necessary to contain
IFR operations as they transition
between the airport and en route
environments. Also, Class E airspace
extending upward from 1,200 feet above
the surface designated for Juneau
International Airport is removed since
this airspace is wholly contained within
the Southeast Alaska Class E en route
airspace, and duplication is not
necessary.

This action also makes an editorial
change to the Class D airspace legal
description replacing Airport/Facility
Directory with Chart Supplement.

Regulatory Notices and Analyses

The FAA has determined that this
regulation only involves an established
body of technical regulations for which
frequent and routine amendments are
necessary to keep them operationally
current, is non-controversial and
unlikely to result in adverse or negative
comments. It, therefore: (1) Is not a
“significant regulatory action” under
Executive Order 12866; (2) is not a
“significant rule” under DOT
Regulatory Policies and Procedures (44
FR 11034; February 26, 1979); and (3)
does not warrant preparation of a
Regulatory Evaluation as the anticipated
impact is so minimal. Since this is a
routine matter that only affects air traffic
procedures and air navigation, it is
certified that this rule, when
promulgated, will not have a significant
economic impact on a substantial
number of small entities under the
criteria of the Regulatory Flexibility Act.

Environmental Review

The FAA has determined that this
action qualifies for categorical exclusion
under the National Environmental
Policy Act in accordance with FAA
Order 1050.1F, “Environmental
Impacts: Policies and Procedures,”
paragraph 5-6.5a. This airspace action
is not expected to cause any potentially
significant environmental impacts, and
no extraordinary circumstances exist
that warrant preparation of an
environmental assessment.

Lists of Subjects in 14 CFR Part 71

Airspace, Incorporation by reference,
Navigation (air).

Adoption of the Amendment

In consideration of the foregoing, the
Federal Aviation Administration
amends 14 CFR part 71 as follows:

PART 71 —DESIGNATION OF CLASS
A, B, C, D, AND E AIRSPACE AREAS;
AIR TRAFFIC SERVICE ROUTES; AND
REPORTING POINTS

m 1. The authority citation for part 71
continues to read as follows:

Authority: 49 U.S.C. 106(f), 106(g); 40103,
40113, 40120; E.O. 10854, 24 FR 9565, 3 CFR,
1959-1963 Comp., p. 389.

§71.1 [Amended]

m 2. The incorporation by reference in
14 CFR 71.1 of FAA Order 7400.11C,
Airspace Designations and Reporting
Points, dated August 13, 2018, and
effective September 15, 2018, is
amended as follows:

Paragraph 5000 Class D Airspace.

* * * * *

AAL AKD Juneau, AK [Amended]

Juneau International Airport, AK

(Lat. 58°21"17” N, long. 134°34’42” W)

That airspace extending upward from the
surface to and including 2,500 feet MSL
within a 3-mile radius of Juneau
International Airport, and within 2.5 miles
each side of the 271° bearing from the airport
extending from the 3-mile radius to 5.2 miles
west of the airport, and within 1 mile
southwest and 2.6 miles northeast of the
airport 135° bearing extending from the
airport 3-mile radius to 5 miles southeast of
the airport, excluding that airspace below
2,000 feet MSL within the area bounded by
a line beginning at lat. 58°19’35” N, long.
134°2431” W, to lat. 58°19’02” N, long.
134°2533” W, to lat. 58°20"16” N, long.
134°2728” W, to lat. 58°20”34” N, long.
134°26"22” W, thence to the point of
beginning. This Class D airspace area is
effective during the specific dates and times
established in advance by a Notice to
Airmen. The effective date and time will
thereafter be continuously published in the
Chart Supplement.

Paragraph 6002 Class E Airspace Areas
Designated as Surface Areas.
* * * * *

AAL AK E2 Juneau, AK [Amended]

Juneau International Airport, AK

(Lat. 58°21"17” N, long. 134°34’42” W)

That airspace extending upward from the
surface within a 3-mile radius of Juneau
International Airport, and within 2.5 miles
each side of the 271° bearing from the airport
extending from the 3-mile radius to 5.2 miles
west of the airport, and within 1 mile
southwest and 2.6 miles northeast of the
airport 135° bearing extending from the

airport 3-mile radius to 5 miles southeast of
the airport, excluding that airspace below
2,000 feet MSL within the area bounded by
a line beginning at lat. 58°19’35” N, long.
134°24’31” W, to lat. 58°19’02” N, long.
134°25’33” W, to lat. 58°20"16” N, long.
134°2728” W, to lat. 58°20’34” N, long.
134°2622” W, thence to the point of
beginning. This Class E airspace area is
effective during the specific dates and times
established in advance by a Notice to
Airmen. The effective date and time will
thereafter be continuously published in the
Chart Supplement.

Paragraph 6004 Class E Airspace
Designated as an Extension to a Class D or
Class E Surface Area.

* * * * *

AAL AKE4 Juneau, AK [Removed]

Paragraph 6005 Class E Airspace Areas
Extending Upward From 700 Feet or More
Above the Surface of the Earth.

* * * * *

AAL AKE5 Juneau, AK [Amended]

Juneau International Airport, AK

(Lat. 58°21’17” N, long. 134°34’42” W)

That airspace upward from 700 feet above
the surface within the area bounded by a line
beginning at lat. 58°27°33” N, long.
134°37°40” W, to lat. 58°13"13” N, long.
134°11’51” W, to lat. 58°05’59” N, long.
134°21'04” W, to lat. 58°10’51” N, long.
134°59'18” W, to lat. 58°23’41” N, long.
135°31'13” W, to lat. 58°3222” N, long.
135°18’32” W, to lat. 58°27°17” N, long.
135°01'27” W, thence to the point of
beginning.

Issued in Seattle, Washington, on
November 1, 2018.
Shawn M. Kozica,

Manager, Operations Support Group, Western
Service Center.

[FR Doc. 2018-24721 Filed 11-13-18; 8:45 am]
BILLING CODE 4910-13-P

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 51, 60, and 63

[EPA-HQ-OAR-2016-0510; FRL-9986-42—
OAR]

RIN 2060-AS95

Testing Regulations for Air Emission
Sources

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This action amends certain
existing testing regulations to reflect
corrections, updates, and the addition of
alternative equipment and methods for
source testing of emissions. These
revisions will improve the quality of
data and provide flexibility in the use of
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approved alternative procedures. The
revisions do not impose any new
substantive requirements on source
owners or operators.

DATES: The final rule is effective on
January 14, 2019. The incorporation by
reference materials listed in the rule are
approved by the Director of the Federal
Register as of January 14, 2019.
ADDRESSES: The EPA has established a
docket for this action under Docket ID
No. EPA-HQ-OAR-2016-0510. All
documents in the docket are listed on
the http://www.regulations.gov website.
Although listed in the index, some
information is not publicly available,
e.g., confidential business information
or other information whose disclosure is
restricted by statute. Certain other
material, such as copyrighted material,
is not placed on the internet and will be
publicly available only in hard copy.
Publicly available docket materials are
available electronically through http://
www.regulations.gov.

FOR FURTHER INFORMATION CONTACT: Ms.
Lula H. Melton, Office of Air Quality
Planning and Standards, Air Quality
Assessment Division (E143-02),
Environmental Protection Agency,
Research Triangle Park, NC 27711;
telephone number: (919) 541-2910; fax
number: (919) 541-0516; email address:
melton.lula@epa.gov.

SUPPLEMENTARY INFORMATION: The
supplementary information in this
preamble is organized as follows:

Table of Contents

I. General Information
A. Does this action apply to me?
B. What action is the agency taking?
C. Judicial Review
1I. Background
II. Summary of Amendments
A. Method 201A of Appendix M of Part 51
B. Method 204 of Appendix M of Part 51
C. Method 205 of Appendix M of Part 51
D. General Provisions (Subpart A) of Part
60
E. Fossil-Fuel-Fired Steam Generators
(Subpart D) Part 60
F. Electric Utility Steam Generating Units
(Subpart Da) Part 60
G. Industrial-Commercial-Institutional
Steam Generating Units (Subpart Db)
Part 60
H. Small Industrial-Commercial-
Institutional Steam Generating Units
(Subpart Dc) Part 60
. Municipal Waste Combustors for Which
Construction is Commenced After
December 20, 1989 and on or Before
September 20, 1994 (Subpart Ea) Part 60
J. Glass Manufacturing Plants (Subpart CC)
Part 60
K. New Residential Wood Heaters, New
Residential Hydronic Heaters and
Forced-Air Furnaces (Subpart QQQQ)
Part 60
L. Method 2B of Appendix A-1 of Part 60

—

M. Method 5 of Appendix A-3 of Part 60
N. Method 5B of Appendix A-3 of Part 60
0. Method 5I of Appendix A-3 of Part 60
P. Method 7 of Appendix A—4 of Part 60
Q. Method 8 of Appendix A—4 of Part 60
R. Method 18 of Appendix A—6 of Part 60
S. Method 22 of Appendix A-7 of Part 60
T. Method 26 of Appendix A—8 of Part 60
U. Method 26A of Appendix A-8 of Part
60
V. Test Method 28WHH of Appendix A-8
of Part 60
W. Performance Specification 1 of
Appendix B of Part 60
X. Performance Specification 2 of
Appendix B of Part 60
Y. Performance Specification 3 of
Appendix B of Part 60
Z. Performance Specification 11 of
Appendix B of Part 60
AA. Performance Specification 15 of
Appendix B of Part 60
BB. Performance Specification 18 of
Appendix B of Part 60
CC. Procedure 1 of Appendix F of Part 60
DD. General Provisions (Subpart A) Part 63
EE. Wool Fiberglass Manufacturing
(Subpart NNN) Part 63
FF. Major Sources: Industrial, Commercial,
and Institutional Boilers and Process
Heaters (Subpart DDDDD) Part 63
GG. Goal- and Oil-Fired Electric Utility
Steam Generating Units (Subpart
UUUUU) Part 63
HH. Method 303 of Appendix A of Part 63
II. Method 308 of Appendix A of Part 63
JJ. Method 320 of Appendix A of Part 63
KK. Method 323 of Appendix A of Part 63
LL. Method 325A of Appendix A of Part 63
MM. Method 325B of Appendix A of Part
63
IV. Public Comments on the Proposed Rule
V. Statutory and Executive Order Reviews
A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review
B. Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs
C. Paperwork Reduction Act (PRA)
D. Regulatory Flexibility Act (RFA)
E. Unfunded Mandates Reform Act
(UMRA)
F. Executive Order 13132: Federalism
G. Executive Order 13175: Consultation
and Coordination with Indian Tribal
Governments
H. Executive Order 13045: Protection of
Children from Environmental Health
Risks and Safety Risks
. Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution or Use
. National Technology Transfer and
Advancement Act (NTTAA) and 1 CFR
part 51
K. Executive Order 12898: Federal Actions
to Address Environmental Justice in
Minority Populations and Low-Income
Populations
L. Congressional Review Act (CRA)

—
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I. General Information

A. Does this action apply to me?

The revisions promulgated in this
final rule apply to industries that are
subject to the current provisions of 40
Code of Federal Regulations (CFR) parts
51, 60, and 63. We did not list all of the
specific affected industries or their
North American Industry Classification
System (NAICS) codes herein since
there are many affected sources in
numerous NAICS categories. If you have
any questions regarding the
applicability of this action to a
particular entity, consult either the air
permitting authority for the entity or
your EPA Regional representative as
listed in 40 CFR 63.13.

B. What action is the agency taking?

We are promulgating corrections and
updates to regulations for source testing
of emissions. More specifically, we are
correcting typographical and technical
errors, updating obsolete testing
procedures, adding approved testing
alternatives, and clarifying testing
requirements.

C. Judicial Review

Under section 307(b)(1) of the Clean
Air Act (CAA), judicial review of this
final rule is available by filing a petition
for review in the United States Court of
Appeals for the District of Columbia
Circuit by January 14, 2019. Under
section 307(d)(7)(B) of the CAA, only an
objection to this final rule that was
raised with reasonable specificity
during the period for public comment
can be raised during judicial review.
Moreover, under section 307(b)(2) of the
CAA, the requirements that are the
subject of this final rule may not be
challenged later in civil or criminal
proceedings brought by the EPA to
enforce these requirements.

II. Background

The revisions to testing regulations for
air emission sources were proposed in
the Federal Register on January 26,
2018 (83 FR 3636). The public comment
period ended March 27, 2018, and 83
comment letters were received from the
public; 23 of the comment letters were
relevant, and the other 60 comment
letters were considered beyond the
scope of the proposed rule. This final
rule was developed based on public
comments that the agency received on
the proposed rule.

III. Summary of Amendments

. . ¢ or 4] .
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D. General Provisions (Subpart A) of
Part 60

In the General Provisions of part 60,
§60.17(h) is revised as proposed to add
ASTM D6216-12 to the list of
incorporations by reference and to re-
number the remaining consensus
standards that are incorporated by
reference in alpha-numeric order.

E. Fossil-Fuel-Fired Steam Generators
(Subpart D) Part 60

In a change from proposal, the
allowed filter temperature in
§60.46(b)(2)(i) is not revised. Based on
comments we received on the proposed
revisions, we are deferring finalizing the
proposed revisions of the temperature
tolerances of probe and filter holder
heating systems as part of this
rulemaking. We will continue to review
supporting information and data we
received on the proposed rule and may
propose either revisions or similar
requirements as part of future
rulemakings.

F. Electric Utility Steam Generating
Units (Subpart Da) Part 60

In a change from proposal, the
allowed filter temperature in § 60.50Da
(b)(1)(ii)(A) is not revised. Based on
comments we received on the proposed
revisions, we are deferring finalizing the
proposed revisions of the temperature
tolerances of probe and filter holder
heating systems as part of this
rulemaking. We will continue to review

supporting information and data we
received on the proposed rule and may
propose either revisions or similar
requirements as part of future
rulemakings.

G. Industrial-Commercial-Institutional
Steam Generating Units (Subpart Db)
Part 60

In a change from proposal, the
allowed filter temperature in
§60.46b(d)(4) is not revised. Based on
comments we received on the proposed
revisions, we are deferring finalizing the
proposed revisions of the temperature
tolerances of probe and filter holder
heating systems as part of this
rulemaking. We will continue to review
supporting information and data we
received on the proposed rule and may
propose either revisions or similar
requirements as part of future
rulemakings.

H. Small Industrial-Commercial-
Institutional Steam Generating Units
(Subpart Dc) Part 60

In a change from proposal, the
allowed filter temperature in
§60.45c(a)(5) is not revised. Based on
comments we received on the proposed
revisions, we are deferring finalizing the
proposed revisions of the temperature
tolerances of probe and filter holder
heating systems as part of this
rulemaking. We will continue to review
supporting information and data we
received on the proposed rule and may
propose either revisions or similar
requirements as part of future
rulemakings.

J. Glass Manufacturing Plants (Subpart
CC) Part 60

In a change from proposal, the
allowed filter temperatures in
§§60.293(f) and 60.296(d)(2) are not
revised. Based on comments we
received on the proposed revisions, we

are deferring finalizing the proposed
revisions of the temperature tolerances
of probe and filter holder heating
systems as part of this rulemaking. We
will continue to review supporting
information and data we received on the
proposed rule and may propose either
revisions or similar requirements as part
of future rulemakings.

L. Method 2B of Appendix A-1 of Part
60

In Method 2B, in section 12.1, the
definition of ambient carbon dioxide
concentration is revised as proposed.
The agency continues to believe that the
global monthly mean (CO»),
concentration varies over time. Also, a
website link is added to the definition
as specified at proposal.

M. Method 5 of Appendix A-3 of Part
60

In a change from proposal, allowed
filter temperatures in Method 5, sections
2.0,6.1.1.2, 6.1.1.6, 6.1.1.7, and 8.5 are
not revised. Based on comments we
received on the proposed revisions, we
are deferring finalizing the proposed
revisions of the temperature tolerances
of probe and filter holder heating
systems as part of this rulemaking. We
will continue to review supporting
information and data we received on the
proposed rule and may propose either
revisions or similar requirements as part
of future rulemakings.

Section 6.1.1.9 is revised as proposed
to allow the use of a single temperature
sensor in lieu of two temperature
sensors on the dry gas meter as allowed
by Technical Information Document 19
(TID-19) and the approved broadly
applicable alternative, ALT-117 (see
https://www.epa.gov/emc). Consistent
with our response to the comment
regarding allowing flexibility for the
weighing container in section 11.2.1,
Method 5B, the first sentence in section
11.2.1, Method 5 is revised similarly.

N. Method 5B of Appendix A-3 of Part
60

In a change from proposal, the
allowed filter temperatures in Method
5B, sections 2.0, 6.1, and 8.2 are not
revised. Based on comments we
received on the proposed revisions, we
are deferring finalizing the proposed
revisions of the temperature tolerances
of probe and filter holder heating
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systems as part of this rulemaking. We
will continue to review supporting
information and data we received on the
proposed rule and may propose either
revisions or similar requirements as part
of future rulemakings.

Section 11.0 is revised as proposed to
replace the reference to Method 5,
section 11.0 with specific analytical
procedures and to report the results
using Figure 5B—1 for complete data
review. Section 17.0 is revised as
proposed to delete the word ‘“Reserved”
from the title, and Figure 5B—1
(Analytical Data Sheet) is added.

O. Method 51 of Appendix A-3 of Part
60

In a change from proposal, Method 51,
sections 2.1 and 8.5.2.2 are not revised
to tighten the allowed filter
temperatures. Based on comments we
received on the proposed revisions, we
are deferring finalizing the proposed
revisions of the temperature tolerances
of probe and filter holder heating
systems as part of this rulemaking. We
will continue to review supporting
information and data we received on the
proposed rule and may propose either
revisions or similar requirements as part
of future rulemakings.

P. Method 7 of Appendix A-4 of Part 60

In Method 7, sections 10.1.2 and 11.3
reference erroneous sections; the correct
section is inserted, as proposed. The
proposed referenced section 10.1.1.2 is
changed to 10.1.1 to include procedures
in both sections 10.1.1.1 and 10.1.1.2.

Q. Method 8 of Appendix A—4 of Part 60

As proposed, Method 8, sections
6.1.1.1 through 6.1.1.4 are renumbered
to 6.1.1.2 through 6.1.1.5; a new section
6.1.1.1 is added to clarify the
requirements that apply to the probe
nozzle; and, in response to comments,
Figure 8—1 (Sulfuric Acid Sampling
Train) is corrected by: (1) Modifying the
impinger graphics to make it consistent
with the text in section 6.1.1.4 and (2)
revising the proposed label S-Type Pitot
Tube to Type S Pitot Tube for
consistency. The proposed first sentence
in section 6.1.1.1 is revised to
“Borosilicate or quartz glass with a
sharp, tapered leading edge and coupled
to the probe liner using a
polytetrafluoroethylene (PTFE) or glass-
lined union (e.g., fused silica, Silico, or
equivalent).”” Based on a public
comment that recommended adding
Silco coated stainless steel unions as an
option for Teflon unions, and for
consistency with other test methods, we
have replaced Teflon with the generic
option polytetrafluoroethylene (PTFE).

R. Method 18 of Appendix A-6 of Part
60

In Method 18, in section 13.1, the
erroneous paragraph (c) designation is
re-designated as (b), as proposed.

S. Method 22 of Appendix A-7 of Part
60

In Method 22, sections 11.2.1 and
11.2.2 are revised as proposed to allow
digital photography to be used for a
subset of the recordkeeping
requirements. As proposed, section
11.2.3 is added to specify the
requirements for digital photographic
records. In response to comments on the
proposal, the next to the last sentence in
section 11.2.3 regarding photographs
that must be taken within 15 minutes of
the observation period is revised from
the proposal, and another sentence is
added to provide clarity. The revised
and new sentences read: “The
photograph(s) representing the
environmental conditions including the
sky conditions and the position of the
sun relative to the observer and the
emission point must be taken within a
reasonable time of the observation (i.e.,
15 minutes). When observations are
taken from exactly the same observation
point on a routine basis (e.g., daily) and
as long as there are no modifications to
the units depicted, only a single
photograph each day is necessary to
document the observer’s location
relative to the emissions source, the
process unit being observed, and the
location of potential and actual
emission points.” The agency notes that
ALT-109 (see https://www.epa.gov/
emc) is the associated broadly
applicable alternative that allows the
use of digital photographs for specific
recordkeeping requirements.

T. Method 26 of Appendix A-8 of Part
60

As proposed, Method 26, section 6.2.2
is revised to allow the use of glass
sample storage containers as an option
to allow flexibility and to be consistent
with Method 26A. The proposed title of
section 6.2.2, “Storage Bottles,” is
changed to ““Storage Containers” to be
consistent with the language in section
6.2.2.

U. Method 26A of Appendix A-8 of Part
60

As proposed, in Method 26A, section
6.2.1 is revised to remove the language
regarding sample storage containers. In
response to comments on our proposal,
we have determined that high-density
polyethylene is an acceptable material
for sample storage containers in
addition to the currently allowed glass.
Therefore, in a new section 6.2.4., we

have specified that both high-density
polyethylene and glass are acceptable
sample storage containers.

V. Test Method 28WHH of Appendix A-
8 of Part 60

In Test Method 28WHH, equation 8 in
section 13.5.1 is corrected, as proposed.

W. Performance Specification 1 of
Appendix B of Part 60

As proposed, in Performance
Specification 1, references to ASTM
D6216-98 (in sections 2.1, 3.1, 6.1,
8.1(1), 8.1(3)(ii), 8.2(1), 8.2(2), 8.2(3),
9.0,12.1, 13.0, 13.1, 13.2, and 16.0
paragraph 8) are replaced with ASTM
D6216—12. As noted at proposal, if the
initial certification of the continuous
opacity monitoring system (COMS) has
already occurred using D6216-98,
D6216-03, or D6216-07, it will not be
necessary to recertify using D6216-12.
In response to comments on our
decision to add ASTM D6216 to the list
of consensus standards, the April 1998
publication date for ASTM D6216 in
paragraph 8 in section 16.0 is replaced
with October 2012, the ASTM D6216-12
publication date. In response to
comments, for consistency with section
2.1, and for purposes of clarification, the
note at the end of section 2.1 is added
to section 13.0.

X. Performance Specification 2 of
Appendix B of Part 60

In Performance Specification 2,
section 13.2 is replaced with a table that
indicates the relative accuracy
performance specifications, as
proposed. Given that the equals to (=)
signs were erroneously omitted from
several of the < and > values during
publication of the table in the proposed
rule, these values have been corrected.

Y. Performance Specification 3 of
Appendix B of Part 60

In Performance Specification 3, the
two sentences in section 12.0 that read,
“Calculate the arithmetic difference
between the RM and the CEMS output
for each run. The average difference of
the nine (or more) data sets constitute
the RA.” are deleted, as proposed; these
two sentences are no longer necessary
since equations 3-1 and 3—-2 would be
moved from section 13.2 to section 12.0.
The sentence, ‘“Calculate the RA using
equations 3—1 and 3-2.” is added to the
beginning of section 12.0.

Z. Performance Specification 11 of
Appendix B of Part 60

In Performance Specification 11,
section 13.1, the word “average”’
erroneously exists in the second
sentence and is deleted, as proposed.
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AA. Performance Specification 15 of
Appendix B of Part 60

As proposed, in Performance
Specification 15, section 13.0 is added
as ‘“Method Performance [Reserved].”

BB. Performance Specification 18 of
Appendix B of Part 60

As proposed, in Performance
Specification 18, in section 11.8.7, the
last sentence is revised to clarify the
duration of the drift check. In Table 1,
the erroneous acronym “NO,” is
replaced with “NO,” as proposed. In the
appendix of Performance Specification
18, the inadvertently omitted reserved
section 12.0 is added, as proposed.

CC. Procedure 1 of Appendix F of Part
60

As proposed, in Procedure 1, in
section 5.1.2 (1), the sentence
immediately following the table that
reads, ‘“Challenge the CEMS three times
at each audit point, and use the average
of the three responses in determining
accuracy.” is replaced with, “Introduce
each of the audit gases, three times each
for a total of six challenges. Introduce
the gases in such a manner that the
entire CEMS is challenged. Do not
introduce the same gas concentration
twice in succession.” In order to obtain
six distinct readings during the cylinder
gas audit (CGA), the same gas must not
be introduced twice in succession, and
this revised language accurately reflects
this standard scientific practice. As also
proposed, in section 5.1.2 (3), the
reference to EPA’s traceability protocol
for gaseous calibration standards is
updated, and the language regarding the
use of EPA Method 205 for dilution of
audit gases is clarified.
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IV. Public Comments on the Proposed
Rule

Eighty-three (83) comment letters
were received from the public; 23 of the
comment letters were relevant, and the
other 60 comment letters were
considered as beyond the scope of the
proposed rule. The public comments
and the agency’s responses are
summarized in the Response to
Comments document located in the
docket for this rule. See the ADDRESSES
section of this preamble.

A summary of the relevant portions of
significant comments that we received
on the proposal and agency responses
are presented below.

Comment: Three commenters
provided comments on our proposed
revisions to the General Provisions
(Subpart A) of Part 63. One commenter
stated that the proposed revisions
impose new requirements on CMS
performance evaluations and QA testing
for types of monitors not previously
subject to such requirements. Another
commenter remarked that the proposed
revisions to various requirements in Part
63 revisions were vague. Yet another
commenter remarked that the proposed
revisions to § 63.8(e)(5) would shorten
the CMS performance evaluation
reporting period for CMS associated
with performance tests.

Response: We disagree with the
comment that the proposed changes to
§63.8(e)(5)(i) would impose new
requirements given that at proposal, the
agency had explained that they were
intended to clarify and codify data
elements and reporting requirements
that are already routinely requested by
the Administrator’s delegated
authorities. With regard to §63.8(e)(5),
in a change from proposal, we have
retained the existing requirement that
allows for the simultaneous submission
of the report of a CMS performance
evaluation with results of performance
testing required under 40 CFR 63.7. We
also edited the final rule language for 40
CFR 63.7(g)(2)(v) to improve clarity and
to eliminate confusion.

Comment: Fifteen commenters
provided comments arguing against the
proposal to tighten the filter
temperature tolerance in 40 CFR
60.46(b)(2)(i); 60.50Da(b)(1)(ii)(A);
60.45c(a)(5); 60.58a(b)(3); 60.293(f);
60.296(d)(2); 63.1385(a)(5); and sections
2.0,6.1.1.2, 6.1.1.6, 6.1.1.7 and 8.5 of
Method 5, Appendix A-3 of Part 60.
They cited issues that included: weather
(e.g., ambient temperature fluctuations
and windy conditions); costs; lack of
justification and data for the revision;
inconsistent language (e.g., the use of
“shall” vs. “may” and proposed
revisions to temperature tolerance in
Methods 5, 5B, and 5I but not in
Methods 5D, 5E, and 5F); and safety
risks. Nine commenters remarked that
ambient conditions (cold climates, wind
gusts, etc.) can cause temperature
fluctuations that are difficult to manage.
More specifically, one commenter stated
that the reduced allowable temperature
range would be problematic during
testing in cold, windy ambient
conditions that are persistent in the
winter months in northern climates
because the time required for
temperature recovery after a component
change in these conditions could add
hours and possibly days to testing
programs. One commenter remarked
that the proposed %5 °C is unattainable
for sources in cold or windy climates.

Eight commenters stated that
alteration or replacement of equipment
components would likely be necessary
to achieve the proposed temperature
tolerances resulting in additional costs.
One commenter noted potential
equipment improvements, such as
increased probe sheath tubing diameter
to make room for added insulation
around every probe heater; re-design of
filter heating ovens; improved sealing
and insulation of the openings at the
inlet and outlet of filter heating ovens;
and/or for sources with high stack
temperatures, more frequent use of air-

cooled or water-cooled probes. One
commenter remarked that this revision
would force cold weather stack testers
to replace or retrofit equipment with
higher power heating devices and
possibly more refined control devices
which would be costly. One commenter
remarked that this revision will most
likely require air sampling equipment
suppliers to redesign sample probes by
either increasing sheath diameter,
altering the placement or increasing the
number of thermocouples used to
control the probe heating system, and/
or increasing the insulation around the
sample liner. The commenter added that
an increase in the diameter of the probe
sheath would have a cascading effect
either requiring test companies to
purchase new sample hot boxes or
retrofit existing sample hot boxes to
accommodate the increased probe
sheath diameter.

Seven commenters stated that neither
information nor data was provided to
support, justify, or quantify the claimed
increased precision of filterable PM
measurements, and a few of these
commenters noted that the Electric
Power Research Institute (EPRI) paper
that the EPA used as the basis for
tightening the filter temperature
tolerance was from a comparison of
results measured at four coal-fired
power plants.

One commenter requested that the
statement in § 60.50Da(b)(1)(ii)(A), “The
probe and filter holder heating system
in the sampling train may be set to
provide an average gas temperature of
no greater than 160 %5 °C (320 £9 °F),”
be changed to, “The probe and filter
holder heating system in the sampling
train shall be set to provide an average
gas temperature of 160 £5 °C (320
19 °F),”” because they believe that this
was the agency’s intent. Similarly,
another commenter requested that the
statement in § 60.296(d)(2), “The probe
and filter holder heating system may be
set to provide a gas temperature no
greater than 177 £5 °C (320 £9 °F),” be
changed to, “The probe and filter holder
heating system shall be set to provide an
average gas temperature 160 =5 °C (320
19 °F),” because they believe that this
was the agency’s intent. One commenter
also recommended changing the
sentence in Method 5B to, “The
collected sample is then heated in an
oven at 160 °C (320 °F) for 6 hours . . .
,” to, “The collected sample is then
heated in an oven at 160 +5 °C (320
19 °F) for 6 hours . . .,” to be internally
consistent.

Three commenters noted that if the
temperature tolerances are changed in
Method 5, methods that reference
Method 5 (namely Method 5D, section


A062530
Cross-out
��~�~‚ts;.ƒ~.��~…xst.r{p�xuxrpƒx~}.p}s.

p}.t€„x…p{t}ƒ.��~rts„�t.x}.^�ƒx~}.A.

6{x}tp�.sx‚ƒp}rt.qtƒ†tt}.‚xƒt‚7.u~�.‚xƒt.

{~rpƒx~}‚.ƒwpƒ.�p�p{{t{.‚trƒx~}.G=A=A=A=C.

x}.^�ƒx~}.@.6�psxp{.sx‚ƒp}rt.qtƒ†tt}.

‚xƒt‚7=.X}.�t‚�~}‚t.ƒ~.r~||t}ƒ‚;.‚trƒx~}.

G=C=B.x‚.pssts.ƒ~.pss�t‚‚.†~�zt�.‚putƒˆ.

s„�x}v.t‡ƒt}„pƒx}v.rx�r„|‚ƒp}rt‚=.

OO/!Ogvjqf!436D!qh!Crrgpfkz!C!qh!

Rctv!74!

X}.\tƒw~s.BADQ;.‚trƒx~}.H=B=A.x‚.

�t…x‚ts;.p‚.��~�~‚ts;.ƒ~.r~��trƒ.p}.t��~�.

x}.ƒwt.}„|qt�.~u.uxt{s.q{p}z.‚p|�{t‚.

�t€„x�ts.u~�.p.‚p|�{x}v.�t�x~s.p}s.ƒ~.

��~…xst.r~}‚x‚ƒt}rˆ.†xƒw.ƒwt.‚p|�{t.

p}p{ˆ‚x‚.�t€„x�ts.x}.\tƒw~s.BADQ=.X}.

‚trƒx~}‚.H=@B.p}s.@@=B=A=D;.ƒwt.t��~}t~„‚.

�tut�t}rt.ƒ~.‚trƒx~}.@?=E=B.x‚.r~��trƒts.

ƒ~.@?=?;.p‚.��~�~‚ts=.P{‚~.x}.‚trƒx~}.

@@=B=A=D;.ƒwt.t��~}t~„‚.�tut�t}rt.ƒ~.

‚trƒx~}.@?=H=D.x‚.r~��trƒts.ƒ~.H=@B;.p‚.

��~�~‚ts=.btrƒx~}.@A=A=A.x‚.�t…x‚ts;.p‚.

��~�~‚ts;.ƒ~.r~��trƒ.ƒwt.rp{r„{pƒx~}.~u.

ƒp�vtƒ.r~|�~„}s.r~}rt}ƒ�pƒx~}‚.pƒ.

‚ƒp}sp�s.r~}sxƒx~}‚;.p}s.ƒwt.t��~}t~„‚.

�tut�t}rt.ƒ~.d x}.ƒwt.}~ƒt.x}.‚trƒx~}.

@A=A=A.x‚.�t…x‚ts.ƒ~.d =.btrƒx~}‚.@A=A=B.

p}s.@A=A=C.p�t.st{tƒts;.p‚.��~�~‚ts;.

qtrp„‚t.ƒwt.t€„pƒx~}‚.u~�.ƒp�vtƒ.

r~}rt}ƒ�pƒx~}‚.p�t.x}r~��trƒ=.cpq{t.@F¤.

@.x‚.�t…x‚ts;.p‚.��~�~‚ts;.ƒ~.pss.

x}ps…t�ƒt}ƒ{ˆ.~|xƒƒts.`R.r�xƒt�xp.u�~|.

‚trƒx~}.H=B=B=.




Federal Register/Vol. 83, No. 220/ Wednesday, November 14, 2018/Rules and Regulations

56719

2.1; Method 5E, section 2.0; and Method
5F, section 2.0) would also need to be
revised.

Three commenters remarked that
tightening the filter temperature
tolerance conflicts with the assertion
that the proposed rule will improve the
quality of data but will not impose new
substantive requirements. Two of the
three commenters further remarked that
the proposed rule does not meet the
requirements of Executive Order 13771
nor the Paperwork Reduction Act (PRA).

Three commenters acknowledged that
an improvement in measurement
precision could benefit the data quality
in limited situations, such as the
Mercury and Air Toxics Standards
(MATS).

Four commenters remarked that if the
proposed revisions to the temperature
tolerances lead to a measurable change
in reported PM emissions, sources that
were previously in compliance with
their emission standards may become
non-compliant; one commenter added
that the opposite situation may occur.
One commenter stated that the proposed
revision may have the unintended
consequence of redefining the filterable
PM being measured leading to either
higher or lower PM measurements as
compared to sampling runs conducted
with wider tolerances.

Two commenters mentioned that this
revision could result in a potential
safety risk. One of the commenters
remarked that the added weight and
handling difficulties associated with air-
or water-cooled probes (if necessary to
control the probe temperature) can
increase safety risks to testing
personnel, and the other commenter
remarked that the proposed
requirements may require the use of
encapsulated probes which are heavy
and cumbersome resulting in hazards.

Response: In response to these
comments and in a change from
proposal, we are deferring finalizing
proposed revisions of the temperature
tolerances of probe and filter holder
heating systems as part of this
rulemaking. We will continue to review
supporting information and data we
received on the proposed rule and may
propose either revisions or similar
requirements as part of future
rulemakings.

V. Statutory and Executive Order
Reviews

Additional information about these
statutes and Executive Orders can be
found at http://www2.epa.gov/laws-
regulations/laws-and-executive-orders.

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13563: Improving Regulation and
Regulatory Review

This action is not a significant
regulatory action and was, therefore, not
submitted to the Office of Management
and Budget (OMB) for review.

B. Executive Order 13771: Reducing
Regulations and Controlling Regulatory
Costs

This action is considered an
Executive Order 13771 deregulatory
action. This final rule provides
meaningful burden reduction by
allowing regulated facilities the
flexibility to use newly-approved
alternative procedures for compliance
demonstration purposes, which may
result in lower labor costs for some
facilities (e.g., allowing digital
photography in lieu of manual
documentation in EPA Method 22);
lower compliance testing costs (e.g.,
additional sample storage container
options now allowed by Method 26);
reducing the likelihood of re-testing
(e.g., revised QA requirements in
Method 308); and expediting data
processing (e.g., simplified calculations
in Method 325B).

C. Paperwork Reduction Act (PRA)

This action does not impose an
information collection burden under the
PRA. The revisions do not substantively
revise the existing information
collection requirements but simply
corrects, updates, and clarifies
performance testing and continuous
monitoring requirements.

D. Regulatory Flexibility Act (RFA)

I certify that this action will not have
a significant economic impact on a
substantial number of small entities
under the RFA. In making this
determination, the impact of concern is
any significant adverse economic
impact on small entities. An agency may
certify that a rule will not have a
significant economic impact on a
substantial number of small entities if
the rule relieves regulatory burden, has
no net burden or otherwise has a
positive economic effect on the small
entities subject to the rule. This action
will not impose emission measurement
requirements beyond those specified in
the current regulations, nor does it
change any emission standard. We have,
therefore, concluded that this action
will have no net regulatory burden for
all directly regulated small entities.

E. Unfunded Mandates Reform Act
(UMRA)

This action does not contain any
unfunded mandate as described in
UMRA, 2 U.S.C. 1531-1538, and does
not significantly or uniquely affect small
governments. The action imposes no
enforceable duty on any state, local or
tribal governments or the private sector.

F. Executive Order 13132: Federalism

This action does not have federalism
implications. It will not have substantial
direct effects on the states, on the
relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various
levels of government.

G. Executive Order 13175: Consultation
and Coordination With Indian Tribal
Governments

This action does not have tribal
implications, as specified in Executive
Order 13175. This action simply
corrects and updates existing testing
regulations. Thus, Executive Order
13175 does not apply to this action.

H. Executive Order 13045: Protection of
Children From Environmental Health
Risks and Safety Risks

The EPA interprets Executive Order
13045 as applying only to those
regulatory actions that concern
environmental health or safety risks that
the EPA has reason to believe may
disproportionately affect children, per
the definition of “covered regulatory
action” in section 2—202 of the
Executive Order. This action is not
subject to Executive Order 13045
because it does not concern an
environmental health risk or safety risk.

I. Executive Order 13211: Actions
Concerning Regulations That
Significantly Affect Energy Supply,
Distribution or Use

This action is not subject to Executive
Order 13211, because it is not a
significant regulatory action under
Executive Order 12866.

J. National Technology Transfer and
Advancement Act (NTTAA) and 1 CFR
part 51

This action involves technical
standards. The EPA used ASTM D6216—
12 for continuous opacity monitors in
Performance Specification 1. The ASTM
D6216—12 standard covers the
procedure for certifying continuous
opacity monitors and includes design
and performance specifications, test
procedures, and QA requirements to
ensure that continuous opacity monitors
meet minimum design and calibration
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requirements necessary, in part, for
accurate opacity monitoring
measurements in regulatory
environmental opacity monitoring
applications subject to 10 percent or
higher opacity standards.

The ASTM D6216—-12 standard was
developed and adopted by the American
Society for Testing and Materials
(ASTM). The standard may be obtained
from http://www.astm.org or from the
ASTM at 100 Barr Harbor Drive, P.O.
Box C700, West Conshohocken, PA
19428-2959.

K. Executive Order 12898: Federal
Actions To Address Environmental
Justice in Minority Populations and
Low-Income Populations

The EPA believes that this action is
not subject to Executive Order 12898 (59
FR 7629, February 16, 1994) because it
does not establish an environmental
health or safety standard. This action is
a technical correction to previously
promulgated regulatory actions and
does not have an impact on human
health or the environment.

L. Congressional Review Act (CRA)

This action is subject to the CRA, and
the EPA will submit a rule report to

tn =
|-p

|>(-
|>(-
|>(-
|>(-
|>(-

*_ *_ *_ . ..
g2k K %
*_ *_ *_ . .

each house of the Congress and to the
Comptroller General of the United
States. This action is not a “major rule
as defined by 5 U.S.C. 804(2).

List of Subjects

)

40 CFR Part 60

Environmental protection, Air
pollution control, Incorporation by
reference, Performance specifications,
Test methods and procedures.

Dated: November 5, 2018.
Andrew R. Wheeler,

PART 51—REQUIREMENTS FOR
PREPARATION, ADOPTION, AND
SUBMITTAL OF IMPLEMENTATION
PLANS

m 1. The authority citation for part 51
continues to read as follows:

Authority: 23 U.S.C. 101; 42 U.S.C. 7401-
7671q.
m 2. Amend appendix M to part 51 as
follows:

m a. Revise section 12.5, equation 24, in
Method 201A.

m b. Revise the last sentence in section
8.2 in Method 204.

m c. Revise section 2.1.1 in Method 205.
The revisions read as follows:

Appendix M to Part 51—Recommended
Test Methods for State Implementation
Plans

* * * * *

Acting Administrator. Method 201 A—Determination of PM4o and
. PM. 5 Emissions-From-Stationary-Seurees-
For the reasons stated in the W
preamble, the Environmental Protection B . N
Agency amends title 40, chapter I ofthe =~ ___ ., =~
Code of Federal Regulations as follows: i
5, A% . 3 ’
€p W oo B § | £y _}
Cpfep™ | [ Bep
O dave ]

- ) ) (Eg. 24)
be-made-availablefor-inspectionatthetest  m 5. In Appendix A—1 to part 60, revise
sites “(CO,).”" in section 12.1 in Method 2B
* * * * * to read as follows:

PART 60—STANDARDS OF
PERFORMANCE FOR NEW
STATIONARY SOURCES

m 3. The authority citation for part 60
continues to read as follows:

Authority: 42 U.S.C. 7401 et seq.

m 4.In §60.17, revise paragraph (h)(177)
to read as follows:

§60.17 Incorporations by reference.
* * * * *
(h) * k% %

(177) ASTM D6216-12, Standard
Practice for Opacity Monitor
Manufacturers to Certify Conformance
with Design and Performance
Specifications, approved October 1,
2012; IBR approved for appendix B to
part 60.

* * * * *

Appendix A-1 to Part 60—Test
Methods 1 through 2F

* * * * *

Method 2B—Determination of Exhaust Gas
Volume Flow Rate From Gasoline Vapor
Incinerators

* * * * *

12.1

(CO,)a = Ambient carbon dioxide
concentration, ppm (if not measured during
the test period, may be assumed to equal the
global monthly mean CO, concentration
posted at http://www.esrl.noaa.gov/gmd/
ccgg/trends/global.html#global data).

* * * * *

* ok %

m 6. In appendix A—3 to part 60:

m a. Revise sections 6.1.1.9and 11.2.1 in
Method 5.

m b. Revise section 11.0 in Method 5B.
m c. Add section 17.0 in Method 5B.

The revisions and addition read as
follows:
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Appendix A-3 to Part 60—Test
Methods 4 through 51

* * * * *

Method 5—Determination of Particulate
Matter Emissions From Stationary Sources
* * * * *

6.1.1.9 Metering System. Vacuum gauge,
leak-free pump, calibrated temperature
sensors, dry gas meter (DGM) capable of
measuring volume to within 2 percent, and
related equipment, as shown in Figure 5-1.
Other metering systems capable of
maintaining sampling rates within 10 percent
of isokinetic and of determining sample
volumes to within 2 percent may be used,
subject to the approval of the Administrator.
When the metering system is used in
conjunction with a pitot tube, the system
shall allow periodic checks of isokinetic
rates. The average DGM temperature for use
in the calculations of section 12.0 may be
obtained by averaging the two temperature
sensors located at the inlet and outlet of the
DGM as shown in Figure 5-3 or alternatively
from a single temperature sensor located at
the immediate outlet of the DGM or the
plenum of the DGM.

* * * * *

11.2.1 Container No. 1. Leave the
contents in the shipping container or transfer
the filter and any loose PM from the sample
container to a tared weighing container.
Desiccate for 24 hours in a desiccator
containing anhydrous calcium sulfate. Weigh
to a constant weight, and report the results
to the nearest 0.1 mg. For the purposes of this
section, the term “‘constant weight” means a
difference of no more than 0.5 mg or 1
percent of total weight less tare weight,
whichever is greater, between two

consecutive weighings, with no less than 6
hours of desiccation time between weighings.
Alternatively, the sample may be oven dried
at 104 °C (220 °F) for 2 to 3 hours, cooled in
the desiccator, and weighed to a constant
weight, unless otherwise specified by the
Administrator. The sample may be oven
dried at 104 °C (220 °F) for 2 to 3 hours. Once
the sample has cooled, weigh the sample,
and use this weight as a final weight.

* * * * *

Method 5B-Determination of Nonsulfuric
Acid Particulate Matter Emissions From
Stationary Sources

* * * * *

11.0 Analytical Procedure

11.1 Record and report the data required
on a sheet such as the one shown in Figure
5B-1.

11.2 Handle each sample container as
follows:

11.2.1 Container No. 1. Leave the
contents in the shipping container or transfer
the filter and any loose PM from the sample
container to a tared non-reactive oven-proof
container. Oven dry the filter sample at a
temperature of 160 5 °C (320 £9 °F) for 6
hours. Cool in a desiccator for 2 hours, and
weigh to constant weight. Report the results
to the nearest 0.1 mg. For the purposes of this
section, the term “‘constant weight” means a
difference of no more than 0.5 mg or 1
percent of total weight less tare weight,
whichever is greater, between two
consecutive weighings, with no less than 6
hours of desiccation time between weighings.

11.2.2 Container No. 2. Note the level of
liquid in the container, and confirm on the
analysis sheet whether leakage occurred
during transport. If a noticeable amount of

leakage has occurred, either void the sample
or use methods, subject to the approval of the
Administrator, to correct the final results.
Measure the liquid in this container either
volumetrically to £1 ml or gravimetrically to
0.5 g. Transfer the contents to a tared 250
ml beaker, and evaporate to dryness at
ambient temperature and pressure. Then
oven dry the probe sample at a temperature
of 160 £5 °C (320 +9 °F) for 6 hours. Cool in
a desiccator for 2 hours, and weigh to
constant weight. Report the results to the
nearest 0.1 mg.

11.2.3 Container No. 3. Weigh the spent
silica gel (or silica gel plus impinger) to the
nearest 0.5 g using a balance. This step may
be conducted in the field.

11.2.4 Acetone Blank Container. Measure
the acetone in this container either
volumetrically or gravimetrically. Transfer
the acetone to a tared 250 ml beaker, and
evaporate to dryness at ambient temperature
and pressure. Desiccate for 24 hours, and
weigh to a constant weight. Report the results
to the nearest 0.1 mg.

Note: The contents of Container No. 2 as
well as the acetone blank container may be
evaporated at temperatures higher than
ambient. If evaporation is done at an elevated
temperature, the temperature must be below
the boiling point of the solvent; also, to
prevent “bumping,” the evaporation process
must be closely supervised, and the contents
of the beaker must be swirled occasionally to
maintain an even temperature. Use extreme
care, as acetone is highly flammable and has
a low flash point.

* * * * *

17.0 Tables, Diagrams, Flowcharts, and
Validation Data

Container number

Weight of particulate collected, mg

Final weight Tare weight Weight gain

Total:

Less acetone blank
Weight of particulate matter

Final
Initial
Liquid collected
Total volume collected

Volume of liquid water collected

Impinger volume, Silica gel weight,

ml g

g© ml

*Convert weight of water to volume by dividing total weight increase by density of water (1 g/ml).

Figure 5B—1. Analytical Data Sheet
* * * * *
m 7. In appendix A—4 to part 60:

W a. Revise sections 10.1.2 and 11.3 in
Method 7.

m b. Redesignate sections 6.1.1.1
through 6.1.1.4 as sections 6.1.1.2
through 6.1.1.5 in Method 8.

m c. Add anew section 6.1.1.1 in
Method 8.

m d. Revise Figure 8—1 in Method 8.

The revisions and addition read as
follows:

Appendix A—4 to Part 60—Test
Methods 6 Through 10B

* * * * *
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Method 7—Determination of Nitrogen Oxide
Emissions From Stationary Sources
* * * * *

10.1.2 Determination of
Spectrophotometer Calibration Factor K.
Add 0 ml, 2.0 ml, 4.0 ml, 6.0 ml, and 8.0 ml
of the KNO3s working standard solution (1 ml
=100 pg NO3) to a series of five 50-ml
volumetric flasks. To each flask, add 25 ml
of absorbing solution and 10 ml water. Add
1 N NaOH to each flask until the pH is
between 9 and 12 (about 25 to 35 drops).
Dilute to the mark with water. Mix
thoroughly, and pipette a 25-ml aliquot of
each solution into a separate porcelain
evaporating dish. Beginning with the
evaporation step, follow the analysis
procedure of section 11.2 until the solution
has been transferred to the 100-ml volumetric
flask and diluted to the mark. Measure the
absorbance of each solution at the optimum
wavelength as determined in section 10.1.1.
This calibration procedure must be repeated

Tempemiurg
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on each day that samples are analyzed.
Calculate the spectrophotometer calibration
factor as shown in section 12.2.

* * * * *

11.3 Sample Analysis. Mix the contents
of the flask thoroughly, and measure the
absorbance at the optimum wavelength used
for the standards (section 10.1.1), using the
blank solution as a zero reference. Dilute the
sample and the blank with equal volumes of
water if the absorbance exceeds A4, the
absorbance of the 400-ug NO, standard (see
section 10.1.3).

* * * * *

Method 8—Determination of Sulfuric Acid
and Sulfur Dioxide Emissions From
Stationary Sources

* * * * *

6.1.1.1 Probe Nozzle. Borosilicate or
quartz glass with a sharp, tapered leading
edge and coupled to the probe liner using a
polytetrafluoroethylene (PTFE) or glass-lined

Soassneal
Hozns

union (e.g., fused silica, Slico, or equivalent).
When the stack temperature exceeds 210 °C
(410 °F), a leak-free ground glass fitting or
other leak free, non-contaminating fitting
must be used to couple the nozzle to the
probe liner. It is also acceptable to use a one-
piece glass nozzle/liner assembly. The angle
of the taper shall be <30°, and the taper shall
be on the outside to preserve a constant
internal diameter. The probe nozzle shall be
of the button-hook or elbow design, unless
otherwise specified by the Administrator.
Other materials of construction may be used,
subject to the approval of the Administrator.
A range of nozzle sizes suitable for isokinetic
sampling should be available. Typical nozzle
sizes range from 0.32 to 1.27 cm (/s to 2 in)
inside diameter (ID) in increments of 0.16 cm
(16 in). Larger nozzles sizes are also
available if higher volume sampling trains
are used.

* * * * *

17.0* * *

Ianometer
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Figure 8-1. Sulfuric Acid Sampling Train
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* * * * * being observed, and note the observer n d—Reﬁ&e—eq-]j-&t—}@ii—B—lﬂ—see{-}eﬂ—l—a—S—l—
location relative to the source. Indicate the inTFest Method—28WHH.

Appendix A-6 to Part 60—[Amended]

m 8. In Appendix A—6 to part 60,
redesignate paragraph (c) as paragraph
(b) in section 13.1 in Method 18.

m 9. In appendix A—7 to part 60:

m a. Revise sections 11.2.1 and 11.2.2 in

Method 22.

m b. Add section 11.2.3 in Method 22.
The revisions and addition read as

follows:

Appendix A-7 to Part 60—Test
Methods 19 Through 25E

* * * * *

Method 22—Visual Determination of
Fugitive Emissions From Material Sources
and Smoke Emissions From Flares

* * * * *

11.2.1 Outdoor Location. Record the
following information on the field data sheet
(Figure 22—-1): Company name, industry,
process unit, observer’s name, observer’s
affiliation, and date. Record also the
estimated wind speed, wind direction, and
sky condition. Sketch the process unit being
observed, and note the observer location
relative to the source and the sun. Indicate
the potential and actual emission points on
the sketch. Alternatively, digital photography
as described in section 11.2.3 may be used
for a subset of the recordkeeping
requirements of this section.

11.2.2 Indoor Location. Record the
following information on the field data sheet
(Figure 22-2): Company name, industry,
process unit, observer’s name, observer’s
affiliation, and date. Record as appropriate
the type, location, and intensity of lighting
on the data sheet. Sketch the process unit

;= (62.56 + ( -.0003413 x T3;) + ( -.00006225 x T3{?)) 0.1337, Ibs/gal

* * * * *

m 11. In appendix B to part 60:

m a. Add the following entries to the list
of Performance Specifications in
numeric order:

m i. Performance Specification 12B—
Specifications and Test Procedures for
Monitoring Total Vapor Phase Mercury
Emissions From Stationary Sources
Using A Sorbent Trap Monitoring
System

m ii. Performance Specification 17
[Reserved]

m iii. Performance Specification 18—
Performance Specifications and Test
Procedures for Gaseous Hydrogen
Chloride (HCI) Continuous Emission
Monitoring Systems at Stationary
Sources

m iv. PS-18—Appendix A Standard
Addition Procedures

m b. In Performance Specification 1,
remove ‘D 6216—98” wherever it
appears and add in its place “D6216—

potential and actual fugitive emission points
on the sketch. Alternatively, digital
photography as described in section 11.2.3
may be used for a subset of the recordkeeping
requirements of this section.

11.2.3 Digital Photographic Records.
Digital photographs, annotated or unaltered,
may be used to record and report sky
conditions, observer’s location relative to the
source, observer’s location relative to the sun,
process unit being observed, potential
emission points and actual emission points
for the requirements in sections 11.2.1 and
11.2.2. The image must have the proper
lighting, field of view and depth of field to
properly distinguish the sky condition (if
applicable), process unit, potential emission
point and actual emission point. At least one
digital photograph must be from the point of
the view of the observer. The photograph(s)
representing the environmental conditions
including the sky conditions and the position
of the sun relative to the observer and the
emission point must be taken within a
reasonable time of the observation (i.e., 15
minutes). When observations are taken from
exactly the same observation point on a
routine basis (i.e., daily) and as long as there
are no modifications to the units depicted,
only a single photograph each is necessary to
document the observer’s location relative to
the emissions source, the process unit being
observed, and the location of potential and
actual emission points. Any photographs
altered or annotated must be retained in an
unaltered format for recordkeeping purposes.
* * * * *

m 10. In appendix A-8 to part 60:

m a. Revise section 6.2.2 in Method 26.
m b. Revise section 6.2.1 in Method 26A.
m c. Add section 6.2.4 in Method 26A.

127, and revise section 2.1, the
introductory text of section 13.0,
sections 13.1 and 13.2, and paragraph 8.
of section 16.0.

m c. In Performance Specification 2,
revise section 13.2.

m d. In Performance Specification 3,
revise sections 12.0 and 13.2.

m e. In Performance Specification 11,
revise section 13.1.

m f. In Performance Specification 15,
add reserved section 13.0.

m g. In Performance Specification 18,
revise section 11.8.7 and table 1 in
section 17.0, and add reserved section
12.0 to PS-18.

The revisions and additions read as
follows:

Appendix B to Part 60—Performance
Specifications

* * * * *

The revisions and additions read as
follows:

Appendix A-8 to Part 60—Test
Methods 26 Through 30B

* * * * *

Method 26—Determination of Hydrogen
Halide and Halogen Emissions From
Stationary Sources Non-Isokinetic Method
* * * * *

6.2.2 Storage Containers. 100- or 250-ml,
high-density polyethylene or glass sample
storage containers with Teflon screw cap
liners to store impinger samples.

* * * * *

Method 26 A—Determination of Hydrogen
Halide and Halogen Emissions From
Stationary Sources Isokinetic Method

* * * * *

6.2.1 Probe-Liner and Probe-Nozzle
Brushes, Wash Bottles, Petri Dishes,
Graduated Cylinder and/or Balance, and
Rubber Policeman. Same as Method 5,
sections 6.2.1, 6.2.2, 6.2.4, 6.2.5, and 6.2.7.

* * * * *

6.2.4 Sample Storage Containers. High-
density polyethylene or glass sample storage
containers with Teflon screw cap liners to
store impinger samples.

* * * * *

FestMethod-286WHH-for Measurement-of-

I ﬂF *‘ f;e“*f;e. E“;‘ff*? s ‘*.“dl IH“. tng E{ﬁ]e. oney

x X X X X

1351 * F ok
Eq. 8

Performance Specification 1—Specifications
and Test Procedures for Continuous Opacity
Monitoring Systems in Stationary Sources

* * * * *

2.1 ASTM D6216-12 (incorporated by
reference, see §60.17) is the reference for
design specifications, manufacturer’s
performance specifications, and test
procedures. The opacity monitor
manufacturer must periodically select and
test an opacity monitor, that is representative
of a group of monitors produced during a
specified period or lot, for conformance with
the design specifications in ASTM D6216—12.
The opacity monitor manufacturer must test
each opacity monitor for conformance with
the manufacturer’s performance
specifications in ASTM D6216—12. Note: If
the initial certification of the opacity monitor
occurred before November 14, 2018 using
D6216-98, D6216-03, or D6216-07, it is not
necessary to recertify using D6216-12.

* * * * *

13.0 What Specifications Does a COMS
Have to Meet for Certification?
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A COMS must meet the following design,
manufacturer’s performance, and field audit
performance specifications:

Note: If the initial certification of the
opacity monitor occurred before November
14, 2018 using D6216-98, D6216-03, or
D6216-07, it is not necessary to recertify
using D6216-12.A. COMS must meet the
following design, manufacturer’s
performance, and field audit performance
specifications.

13.1 Design Specifications. The opacity
monitoring equipment must comply with the
design specifications of ASTM D6216-12.

13.2 Manufacturer’s Performance
Specifications. The opacity monitor must
comply with the manufacturer’s performance
specifications of ASTM D6216-12.

* * * * *

16.0
8. ASTM D6216-12: Standard Practice for
Opacity Monitor Manufacturers to Certify

* ok *

Conformance with Design and Performance
Specifications. ASTM. October 2012.

* * * * *

Performance Specification 2—Specifications
and Test Procedures for SO> and NOx
Continuous Emission Monitoring Systems in
Stationary Sources

* * * * *

13.2 Relative Accuracy Performance
Specification.

RA criteria
Calculate . . . (%)

If average emissions during the RATA are >50% of emission | Use Eq. 2—6, with RM in the denominator ...........c.ccocevveneen. <20.0
standard.

If average emissions during the RATA are <50% of emission | Use Eq. 2—6, emission standard in the denominator ............. <10.0
standard.

For SO, emission standards <130 but >86 ng/J (0.30 and | Use Eq. 2—6, emission standard in the denominator ............. <15.0
0.20 Ib/million Btu).

For SO. emission standards <86 ng/J (0.20 Ib/million Btu) .... | Use Eq. 2—6, emission standard in the denominator ............. <20.0

Performance Specification 3—Specifications
and Test Procedures for O, and CO-»
Continuous Emission Monitoring Systems in
Stationary Sources

Where:

|

2).

|CC

RM = Average Reference Method Value
RA = |RM — CEMS|

Eq. 3—2

RM = Average Reference Method Value

CEMS = Average CEMS Value

* * * * *

13.2 CEMS Relative Accuracy
Performance Specification. The RA of the
CEMS must be no greater than 20.0 percent
of the mean value of the reference method
(RM) data when calculated using equation
3—1. The results are also acceptable if the
result of Equation 3-2 is less than or equal
to 1.0 percent O, (or CO,).

* * * * *

Performance Specification 11—
Specifications and Test Procedures for
Particulate Matter Continuous Emission
Monitoring Systems at Stationary Sources
* * * * *

13.1 What is the 7-day drift check
performance specification? Your daily PM
CEMS internal drift checks must demonstrate
that the daily drift of your PM CEMS does
not deviate from the value of the reference
light, optical filter, Beta attenuation signal, or
other technology-suitable reference standard
by more than 2 percent of the response range.

12.0 Calculations and Data Analysis

Calculate the RA using equations 3—1 and
3—2. Summarize the results on a data sheet
similar to that shown in Figure 2.2 of PS2.

Eq. 3-1

= Absolute value of the mean of the differences (from Equation 2-3 of Performance Specification

= Absolute value of the confidence coefficient (from Equation 2-5 of Performance Specification 2).

If your CEMS includes diluent and/or
auxiliary monitors (for temperature, pressure,
and/or moisture) that are employed as a
necessary part of this performance
specification, you must determine the
calibration drift separately for each ancillary
monitor in terms of its respective output (see
the appropriate performance specification for
the diluent CEMS specification). None of the
calibration drifts may exceed their individual
specification.

* * * * *
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Performance Specification 15—Performance

Specification for Extractive FTIR Continuous

Emissions Monitor Systems in Stationary
Sources

* * * * *
13.0 Method Performance [Reserved]
* * * * *

Performance Specification 18—Performance
Specifications and Test Procedures for
Gaseous Hydrogen Chloride (HCI)
Continuous Emission Monitoring Systems at
Stationary Sources

* * * * *

11.8.7 The zero-level and mid-level CD
for each day must be less than 5.0 percent of

the span value as specified in section 13.2 of
this PS. You must meet this criterion for 7

TABLE 1—INTERFERENCE TEST GAS
CONCENTRATIONS

Potential
interferent gas 1

Approximate concentration
(balance Ny)

15% = 1% CO..2
100 £+ 20 ppm.
20 £ 5 ppm.
100 =20 ppm.
10 £ 5 ppm (extractive
CEMS only).
250 £ 50 ppm.
200 + 20 ppm.
3% + 1% 0,.2
10% = 1% H20.2
Balance.?

1 Any of these specific gases can be tested
at a lower level if the manufacturer has pro-

* * * * *

PS-18 Appendix A Standard
Addition Procedures

* * * * *
12.0 [Reserved]
* * * * *

m 12. Revise sections 5.1.2(1) and (3) in
Procedure 1 of appendix F to part 60 to
read as follows:

Appendix F to Part 60—Quality
Assurance Procedures

Procedure 1—Quality Assurance
Requirements for Gas Continuous Emission
Monitoring Systems Used For Compliance
Determination

consecutive operating days. vided reliable means for limiting or scrubbing * * * * *
. . . N " that gas to a specified level in CEMS field in- 5.1.2% % *
stallations.

17.0* * * 2Gases for short path IP cell interference g)d.clhauingett.he CE?/tIE (}é%?f/[go%utant
tests cannot be added above 100 percent and dituentportions ol ihe )1
stack equivalent concentration. Add these applicable) with an audit gas of known
gases at the indicated percentages to make concentration at two points within the
up the remaining cell volume. following ranges:

Audit range
Audit point Diluent monitors for—
Pollutant monitors
COZ 02
T 20 to 30% of span value ..........cccccceercreienne 510 8% by volume ........cccooviiiiiiiiie 4 to 6% by volume.
2 e 50 to 60% of span value .......cc.cccoeevrieeeneenee 10 to 14% by volume .........ccccevvininiennennn. 8 to 12% by volume.

Introduce each of the audit gases, three
times each for a total of six challenges.
Introduce the gases in such a manner that the
entire CEMS is challenged. Do not introduce
the same gas concentration twice in
succession.

Use of separate audit gas cylinder for audit
points 1 and 2. Do not dilute gas from audit
cylinder when challenging the CEMS.

The monitor should be challenged at each
audit point for a sufficient period of time to
assure adsorption-desorption of the CEMS
sample transport surfaces has stabilized.

* * * * *

(3) Use Certified Reference Materials
(CRM’s) (See Citation 1) audit gases that have
been certified by comparison to National
Institute of Standards and Technology (NIST)
Standard Reference Materials (SRM’s) or EPA
Protocol Gases following the most recent
edition of the EPA Traceability Protocol for
Assay and Certification of Gaseous
Calibration Standards (See Citation 2).
Procedures for preparation of CRM’s are
described in Citation 1. Procedures for
preparation of EPA Protocol Gases are
described in Citation 2. In the case that a
suitable audit gas level is not commercially
available, Method 205 (See Citation 3) may
be used to dilute CRM’s or EPA Protocol
Gases to the needed level. The difference
between the actual concentration of the audit
gas and the concentration indicated by the
monitor is used to assess the accuracy of the
CEMS.

* * * * *
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~�.�tr~}‚ƒ�„rƒts.puutrƒts.‚~„�rt‚I .

Vq!eqpfwev!c!rgthqtocpeg!vguv!

hqt!vjg!hqnnqykpi!rqnnwvcpv / / /!

Wukpi / / /!

[qw!owuv!rgthqto!vjg!hqnnqykpi!cevkxkvkgu-!

cu!crrnkecdng!vq!{qwt!kprwv.!qt!qwvrwv.!

dcugf!gokuukqp!nkokv / / /!

Wukpi / / / !

2/!Hknvgtcdng!Rctvkewncvg!ocvvgt!

)RO*/

Gokuukqpu!Vguvkpi /// c/! Ugngev! ucornkpi! rqtvu! nqecvkqp! cpf! vjg!

pwodgt!qh!vtcxgtug!rqkpvu/

Ogvjqf! 2! cv! crrgpfkz! C—2! vq! rctv! 71! qh!

vjku!ejcrvgt/!

d/!Fgvgtokpg!xgnqekv{!cpf!xqnwogvtke!hnqy.!

tcvg!qh!vjg!uvcem!icu/

Ogvjqf! 3-! 3C-! 3E-! 3H-! 3I! qt! 3J! cv! cr.

rgpfkz! C—2! qt! C—3! vq! rctv! 71! qh! vjku!

ejcrvgt/!

e/! Fgvgtokpg! qz{igp! cpf! ectdqp! fkqzkfg!

eqpegpvtcvkqpu!qh!vjg!uvcem!icu/

Ogvjqf!4C! qt!4D!cv!crrgpfkz!C—3!vq!rctv!

71! qh! vjku! ejcrvgt-! qt! CPUK0CUOG! RVE!

2;/21—2;92/ !

f/! Ogcuwtg! vjg! oqkuvwtg! eqpvgpv! qh! vjg!

uvcem!icu/

Ogvjqf! 5! cv! crrgpfkz! C—4! vq! rctv! 71! qh!

vjku!ejcrvgt/!

g/!Ogcuwtg!vjg!hknvgtcdng!RO!eqpegpvtcvkqp! Ogvjqfu!6!cpf!6K!cv!crrgpfkz!C—4!vq!rctv!

71!qh!vjku!ejcrvgt/!

Hqt!rqukvkxg!rtguuwtg!hcdtke!hknvgtu-!Ogvjqf!

6F! cv! crrgpfkz! C—4! vq! rctv! 71! qh! vjku!

ejcrvgt!hqt!hknvgtcdng!RO!gokuukqpu/!

Pqvg! vjcv! vjg! Ogvjqf! 6! qt! 6K! htqpv! jcnh!

vgorgtcvwtg!ujcnn!dg!271�'�25!�E!)431�'

˜36!�H*/!

h/! Eqpxgtv! gokuukqpu! eqpegpvtcvkqp! vq! nd0!

OODvw!qt!nd0OYj!gokuukqpu!tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

QT! QT!

RO!EGOU //////////////// c/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg!RO!EGOU/

Rgthqtocpeg!Urgekhkecvkqp! 22! cv! crrgpfkz!

D! vq! rctv! 71! qh! vjku! ejcrvgt! cpf! Rtqeg.

fwtg! 3! cv! crrgpfkz! H! vq! rctv! 71! qh! vjku!

ejcrvgt/!

d/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg! fknwgpv! icu-! hnqy! tcvg-! cpf0qt! oqku.

vwtg!oqpkvqtkpi!u{uvgou/

Rctv!86!qh!vjku!ejcrvgt!cpf!¨ 74/21121)c*-!

)d*-!)e*-!cpf!)f*/!

e/! Eqpxgtv! jqwtn{! gokuukqpu! eqpegpvtc.

vkqpu! vq! 41! dqkngt! qrgtcvkpi! fc{! tqnnkpi!

cxgtcig!nd0OODvw!qt!nd0OYj!gokuukqpu!

tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

3/!Vqvcn!qt!kpfkxkfwcn!pqp.Ji!

JCR!ogvcnu/

Gokuukqpu!Vguvkpi /// c/! Ugngev! ucornkpi! rqtvu! nqecvkqp! cpf! vjg!

pwodgt!qh!vtcxgtug!rqkpvu/

Ogvjqf! 2! cv! crrgpfkz! C—2! vq! rctv! 71! qh!

vjku!ejcrvgt/!

d/!Fgvgtokpg!xgnqekv{!cpf!xqnwogvtke!hnqy.!

tcvg!qh!vjg!uvcem!icu/

Ogvjqf! 3-! 3C-! 3E-! 3H-! 3I! qt! 3J! cv! cr.

rgpfkz! C—2! qt! C—3! vq! rctv! 71! qh! vjku!

ejcrvgt/!

e/! Fgvgtokpg! qz{igp! cpf! ectdqp! fkqzkfg!

eqpegpvtcvkqpu!qh!vjg!uvcem!icu/

Ogvjqf!4C! qt!4D!cv!crrgpfkz!C—3!vq!rctv!

71! qh! vjku! ejcrvgt-! qt! CPUK0CUOG! RVE!

2;/21—2;92/ !

f/! Ogcuwtg! vjg! oqkuvwtg! eqpvgpv! qh! vjg!

uvcem!icu/

Ogvjqf! 5! cv! crrgpfkz! C—4! vq! rctv! 71! qh!

vjku!ejcrvgt/!

XgtFcvg!Ugr>22@3125! 29<19!Pqx!24-!3129 Lmv!358112 RQ!11111 Hto!1113; Hov!5811 Uhov!5811 G<^HT^HO^25PQT2/UIO 25PQT2
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A062530
Cross-out
67839! Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚.

Vq!eqpfwev!c!rgthqtocpeg!vguv!

hqt!vjg!hqnnqykpi!rqnnwvcpv / / /!

Wukpi / / /!

[qw!owuv!rgthqto!vjg!hqnnqykpi!cevkxkvkgu-!

cu!crrnkecdng!vq!{qwt!kprwv.!qt!qwvrwv.!

dcugf!gokuukqp!nkokv / / /!

Wukpi / / / !

g/! Ogcuwtg! vjg! JCR! ogvcnu! gokuukqpu!

eqpegpvtcvkqpu!cpf!fgvgtokpg!gcej!kpfk.

xkfwcn! JCR! ogvcnu! gokuukqpu! eqp.

egpvtcvkqp-! cu! ygnn!cu! vjg! vqvcn! hknvgtcdng!

JCR! ogvcnu! gokuukqpu! eqpegpvtcvkqp!

cpf! vqvcn! JCR! ogvcnu! gokuukqpu! eqp.

egpvtcvkqp/

Ogvjqf! 3;! cv! crrgpfkz! C—9! vq! rctv! 71! qh!

vjku!ejcrvgt/!Hqt!nkswkf!qkn.hktgf!wpkvu-!Ji!

ku!kpenwfgf!kp!JCR!ogvcnu!cpf!{qw!oc{!

wug! Ogvjqf! 3;-! Ogvjqf! 41D! cv! crrgp.

fkz! C—9! vq! rctv! 71! qh! vjku! ejcrvgt=! hqt!

Ogvjqf! 3;-! {qw! owuv! tgrqtv! vjg! htqpv!

jcnh! cpf! dcem! jcnh! tguwnvu! ugrctcvgn{/!

Yjgp! wukpi! Ogvjqf! 3;-! tgrqtv! ogvcnu!

ocvtkz!urkmg!cpf!tgeqxgt{!ngxgnu/!

h/! Eqpxgtv! gokuukqpu! eqpegpvtcvkqpu! )kpfk.

xkfwcn! JCR! ogvcnu-! vqvcn! hknvgtcdng! JCR!

ogvcnu-! cpf! vqvcn! JCR! ogvcnu*! vq! nd0!

OODvw!qt!nd0OYj!gokuukqpu!tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

4/!J{ftqigp!ejnqtkfg!)JEn*!cpf!

j{ftqigp!hnwqtkfg!)JH*/

Gokuukqpu!Vguvkpi /// c/! Ugngev! ucornkpi! rqtvu! nqecvkqp! cpf! vjg!

pwodgt!qh!vtcxgtug!rqkpvu/

Ogvjqf! 2! cv! crrgpfkz! C—2! vq! rctv! 71! qh!

vjku!ejcrvgt/!

d/!Fgvgtokpg!xgnqekv{!cpf!xqnwogvtke!hnqy.!

tcvg!qh!vjg!uvcem!icu/

Ogvjqf! 3-! 3C-! 3E-! 3H-! 3I! qt! 3J! cv! cr.

rgpfkz! C—2! qt! C—3! vq! rctv! 71! qh! vjku!

ejcrvgt/!

e/! Fgvgtokpg! qz{igp! cpf! ectdqp! fkqzkfg!

eqpegpvtcvkqpu!qh!vjg!uvcem!icu/

Ogvjqf!4C! qt!4D!cv!crrgpfkz!C—3!vq!rctv!

71! qh! vjku! ejcrvgt-! qt! CPUK0CUOG! RVE!

2;/21—2;92/ !

f/! Ogcuwtg! vjg! oqkuvwtg! eqpvgpv! qh! vjg!

uvcem!icu/

Ogvjqf! 5! cv! crrgpfkz! C—4! vq! rctv! 71! qh!

vjku!ejcrvgt/!

g/! Ogcuwtg! vjg! JEn! cpf! JH! gokuukqpu!

eqpegpvtcvkqpu/

Ogvjqf!37!qt!Ogvjqf!37C!cv!crrgpfkz!C—!

9! vq! rctv! 71! qh! vjku! ejcrvgt! qt! Ogvjqf!

431! cv! crrgpfkz! C! vq! rctv! 74! qh! vjku!

ejcrvgt!qt!CUVO!F7459—14 ykvj!

)2*! vjg! hqnnqykpi! eqpfkvkqpu! yjgp! wukpi!

CUVO!F7459—14<!

)C*! Vjg! vguv! rncp! rtgrctcvkqp! cpf! korng.

ogpvcvkqp! kp! vjg! Cppgzgu! vq! CUVO!

F7459—14-!Ugevkqpu!C2! vjtqwij! C9! ctg!

ocpfcvqt{=!

)D*! Hqt! CUVO! F7459—14! Cppgz! C6!

)Cpcn{vg! Urkmkpi! Vgejpkswg*-! vjg! rgt.

egpv! )&*! T! owuv! dg! fgvgtokpgf! hqt!

gcej! vctigv! cpcn{vg! )ugg! Gswcvkqp!

C6/6*=!

)E*! Hqt! vjg! CUVO! F7459—14! vguv! fcvc! vq!

dg! ceegrvcdng! hqt! c! vctigv! cpcn{vg-! &T!

owuv!dg!81&!$T!#241&=!cpf!

B=t=@6S7.cwt.3a.…p{„t.u~�.tprw.

r~|�~„}s.|„‚ƒ.qt.�t�~�ƒts.x}.ƒwt.ƒt‚ƒ.

�t�~�ƒ.p}s.p{{.uxt{s.|tp‚„�t|t}ƒ‚.

r~��trƒts.†xƒw.ƒwt.rp{r„{pƒts.3a.…p{„t.

u~�.ƒwpƒ.r~|�~„}s.„‚x}v.ƒwt.u~{{~†x}v.

t€„pƒx~}I.

p}s.

Vq!eqpfwev!c!rgthqtocpeg!vguv!

hqt!vjg!hqnnqykpi!rqnnwvcpv / / /!

)eqpv“f*!

Wukpi / / /!)eqpv“f*!

[qw!owuv!rgthqto!vjg!hqnnqykpi!cevkxkvkgu-!

cu!crrnkecdng!vq!{qwt!kprwv.!qt!qwvrwv.!

dcugf!gokuukqp!nkokv / / /!)eqpv“f*!

Wukpi / / / )eqpv“f*!

)3*! urkmkpi! ngxgnu! pqokpcnn{! pq! itgcvgt!

vjcp! vyq! vkogu! vjg! ngxgn! eqttgurqpfkpi!

vq!vjg!crrnkecdng!gokuukqp!nkokv/!

Ogvjqf!37C!owuv!dg!wugf!kh!vjgtg!ctg!gp.

vtckpgf! ycvgt! ftqrngvu! kp! vjg! gzjcwuv!

uvtgco/!

XgtFcvg!Ugr>22@3125! 29<19!Pqx!24-!3129 Lmv!358112 RQ!11111 Hto!11141 Hov!5811 Uhov!5811 G<^HT^HO^25PQT2/UIO 25PQT2
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A062530
Cross-out
Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚. 6783;!

Vq!eqpfwev!c!rgthqtocpeg!vguv!

hqt!vjg!hqnnqykpi!rqnnwvcpv / / /!

)eqpv“f*!

Wukpi / / /!)eqpv“f*!

[qw!owuv!rgthqto!vjg!hqnnqykpi!cevkxkvkgu-!

cu!crrnkecdng!vq!{qwt!kprwv.!qt!qwvrwv.!

dcugf!gokuukqp!nkokv / / /!)eqpv“f*!

Wukpi / / / )eqpv“f*!

h/! Eqpxgtv! gokuukqpu! eqpegpvtcvkqp! vq! nd0!

OODvw!qt!nd0OYj!gokuukqpu!tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

QT! QT!

JEn!cpf0qt!JH!

EGOU/

c/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg!JEn!qt!JH!EGOU/

Crrgpfkz!D!qh!vjku!uwdrctv/!

d/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg! fknwgpv! icu-! hnqy! tcvg-! cpf0qt! oqku.

vwtg!oqpkvqtkpi!u{uvgou/

Rctv!86!qh!vjku!ejcrvgt!cpf!¨ 74/21121)c*-!

)d*-!)e*-!cpf!)f*/!

e/! Eqpxgtv! jqwtn{! gokuukqpu! eqpegpvtc.

vkqpu! vq! 41! dqkngt! qrgtcvkpi! fc{! tqnnkpi!

cxgtcig!nd0OODvw!qt!nd0OYj!gokuukqpu!

tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

5/!Ogtewt{!)Ji* ///////////////////////// Gokuukqpu!Vguvkpi /// c/! Ugngev! ucornkpi! rqtvu! nqecvkqp! cpf! vjg!

pwodgt!qh!vtcxgtug!rqkpvu/

Ogvjqf! 2! cv! crrgpfkz! C—2! vq! rctv! 71! qh!

vjku!ejcrvgt!qt!Ogvjqf!41D!cv!Crrgpfkz!

C—9!hqt!Ogvjqf!41D!rqkpv!ugngevkqp/!

d/!Fgvgtokpg!xgnqekv{!cpf!xqnwogvtke!hnqy.!

tcvg!qh!vjg!uvcem!icu/

Ogvjqf! 3-! 3C-! 3E-! 3H-! 3I! qt! 3J! cv! cr.

rgpfkz! C—2! qt! C—3! vq! rctv! 71! qh! vjku!

ejcrvgt/!

e/! Fgvgtokpg! qz{igp! cpf! ectdqp! fkqzkfg!

eqpegpvtcvkqpu!qh!vjg!uvcem!icu/

Ogvjqf!4C! qt!4D!cv!crrgpfkz!C—2!vq!rctv!

71! qh! vjku! ejcrvgt-! qt! CPUK0CUOG! RVE!

2;/21—2;92/ !

f/! Ogcuwtg! vjg! oqkuvwtg! eqpvgpv! qh! vjg!

uvcem!icu/

Ogvjqf! 5! cv! crrgpfkz! C—4! vq! rctv! 71! qh!

vjku!ejcrvgt/!

g/!Ogcuwtg!vjg!Ji!gokuukqp!eqpegpvtcvkqp! Ogvjqf!41D!cv!crrgpfkz!C—9!vq!rctv!71!qh!

vjku! ejcrvgt-! CUVO! F7895- qt! Ogvjqf!

3;! cv! crrgpfkz! C—9! vq! rctv! 71! qh! vjku!

ejcrvgt=!hqt!Ogvjqf!3;-!{qw!owuv!tgrqtv!

vjg! htqpv! jcnh!cpf!dcem!jcnh!tguwnvu!ugr.

ctcvgn{/!

h/! Eqpxgtv! gokuukqpu! eqpegpvtcvkqp! vq! nd0!

VDvw!qt!nd0IYj!gokuukqp!tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

QT! QT!

Ji!EGOU //////////////// c/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg!EGOU/

Ugevkqpu! 4/3/2! cpf! 6/2! qh! crrgpfkz! C! qh!

vjku!uwdrctv/!

d/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg! fknwgpv! icu-! hnqy! tcvg-! cpf0qt! oqku.

vwtg!oqpkvqtkpi!u{uvgou/

Rctv!86!qh!vjku!ejcrvgt!cpf!¨ 74/21121)c*-!

)d*-!)e*-!cpf!)f*/!

e/! Eqpxgtv! jqwtn{! gokuukqpu! eqpegpvtc.

vkqpu! vq! 41! dqkngt! qrgtcvkpi! fc{! tqnnkpi!

cxgtcig! nd0VDvw! qt! nd0IYj! gokuukqpu!

tcvgu/

Ugevkqp!7!qh!crrgpfkz!C!vq!vjku!uwdrctv/!

QT! QT!

Uqtdgpv!vtcr!oqpk.

vqtkpi!u{uvgo/

c/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg!uqtdgpv!vtcr!oqpkvqtkpi!u{uvgo/

Ugevkqpu! 4/3/3! cpf! 6/3! qh! crrgpfkz! C! vq!

vjku!uwdrctv/!

d/! Kpuvcnn-! qrgtcvg-! cpf! ockpvckp! vjg! fkn.

wgpv! icu-! hnqy! tcvg-! cpf0qt! oqkuvwtg!

oqpkvqtkpi!u{uvgou/

Rctv!86!qh!vjku!ejcrvgt!cpf!¨ 74/21121)c*-!

)d*-!)e*-!cpf!)f*/!

e/!Eqpxgtv!gokuukqpu!eqpegpvtcvkqpu!vq!41!

dqkngt! qrgtcvkpi! fc{! tqnnkpi! cxgtcig! nd0!

VDvw!qt!nd0IYj!gokuukqpu!tcvgu/

Ugevkqp!7!qh!crrgpfkz!C!vq!vjku!uwdrctv/!

QT! QT!

NGG!vguvkpi ////////////// c/! Ugngev! ucornkpi! rqtvu! nqecvkqp! cpf! vjg!

pwodgt!qh!vtcxgtug!rqkpvu/

Ukping!rqkpv!nqecvgf!cv!vjg!21&!egpvtqkfcn!

ctgc! qh! vjg! fwev! cv! c! rqtv! nqecvkqp! rgt!

Ogvjqf!2!cv!crrgpfkz!C—2!vq!rctv!71!qh!

vjku!ejcrvgt!qt!Ogvjqf!41D!cv!Crrgpfkz!

C—9!hqt!Ogvjqf!41D!rqkpv!ugngevkqp/!

d/!Fgvgtokpg!xgnqekv{!cpf!xqnwogvtke!hnqy.!

tcvg!qh!vjg!uvcem!icu/

Ogvjqf! 3-! 3C-! 3E-! 3H-! 3I-! qt! 3J! cv! cr.

rgpfkz! C—2! qt! C—3! vq! rctv! 71! qh! vjku!

ejcrvgt! qt! hnqy! oqpkvqtkpi! u{uvgo! egt.

vkhkgf!rgt!crrgpfkz!C!qh!vjku!uwdrctv/!

e/! Fgvgtokpg! qz{igp! cpf! ectdqp! fkqzkfg!

eqpegpvtcvkqpu!qh!vjg!uvcem!icu/

Ogvjqf!4C! qt!4D!cv!crrgpfkz!C—2!vq!rctv!

71! qh! vjku! ejcrvgt-! qt! CPUK0CUOG! RVE!

2;/21—2;92- qt! fknwgpv! icu! oqpkvqtkpi!

u{uvgou!egtvkhkgf!ceeqtfkpi!vq!rctv!86!qh!

vjku!ejcrvgt/!

XgtFcvg!Ugr>22@3125! 29<19!Pqx!24-!3129 Lmv!358112 RQ!11111 Hto!11142 Hov!5811 Uhov!5811 G<^HT^HO^25PQT2/UIO 25PQT2




o lactall rhifys t3 and maainto i i
T hRSta ety —Operate—aht—matam g

logarithmic average=e" -1 (Eq. 303-3)

(X, +D+(X, + D+ (X, + D
dgiw

where ¥ =



A062530
Cross-out
67841! Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚.

btt.cpq{t‚.@.p}s.A.ƒ~.ƒwx‚.‚„q�p�ƒ.u~�.�t€„x�ts.

‚p|�{t.…~{„|t‚.p}s>~�.‚p|�{x}v.�„}.ƒx|t‚=.

X}r~��~�pƒts.qˆ.�tut�t}rt;.‚tt.µ EB=@C=.

Vq!eqpfwev!c!rgthqtocpeg!vguv!

hqt!vjg!hqnnqykpi!rqnnwvcpv / / /!

)eqpv“f*!

Wukpi / / /!)eqpv“f*!

[qw!owuv!rgthqto!vjg!hqnnqykpi!cevkxkvkgu-!

cu!crrnkecdng!vq!{qwt!kprwv.!qt!qwvrwv.!

dcugf!gokuukqp!nkokv / / /!)eqpv“f*!

Wukpi / / / )eqpv“f*!

f/! Ogcuwtg! vjg! oqkuvwtg! eqpvgpv! qh! vjg!

uvcem!icu/

Ogvjqf! 5! cv! crrgpfkz! C—4! vq! rctv! 71! qh!

vjku!ejcrvgt-!qt!oqkuvwtg!oqpkvqtkpi!u{u.

vgou! egtvkhkgf! ceeqtfkpi! vq! rctv! 86! qh!

vjku!ejcrvgt/!

g/!Ogcuwtg!vjg!Ji!gokuukqp!eqpegpvtcvkqp! Ogvjqf!41D!cv!crrgpfkz!C—9!vq!rctv!71!qh!

vjku!ejcrvgt=!rgthqto!c!41!qrgtcvkpi!fc{!

vguv-! ykvj! c! oczkowo! qh! 21! qrgtcvkpi!

fc{u! rgt! twp! )k/g/-! rgt! rckt! qh! uqtdgpv!

vtcru*!qt!uqtdgpv!vtcr!oqpkvqtkpi!u{uvgo!

qt!Ji!EGOU!egtvkhkgf!rgt!crrgpfkz!C!qh!

vjku!uwdrctv/!

h/! Eqpxgtv! gokuukqpu! eqpegpvtcvkqpu! htqo!

vjg!NGG!vguv!vq!nd0VDvw!qt!nd0IYj!goku.

ukqpu!tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

i/! Eqpxgtv!cxgtcig! nd0VDvw!qt! nd0IYj!Ji!

gokuukqp! tcvg! vq! nd0{gct-! kh! {qw! ctg! cv.

vgorvkpi! vq! oggv! vjg! 3;/1! nd0{gct!

vjtgujqnf/

Rqvgpvkcn! oczkowo! cppwcn! jgcv! kprwv! kp!

VDvw! qt! rqvgpvkcn! oczkowo! gngevtkekv{!

igpgtcvgf!kp!IYj/!

6/!Uwnhwt!fkqzkfg!)UQ * ////////////// UQ EGOU ////////////// c/! Kpuvcnn-! egtvkh{-! qrgtcvg-! cpf! ockpvckp!

vjg!EGOU/

Rctv! 86! qh! vjku! ejcrvgt! cpf! ¨ 74/21121)c*!

cpf!)h*/!

d/! Kpuvcnn-! qrgtcvg-! cpf! ockpvckp! vjg! fkn.

wgpv! icu-! hnqy! tcvg-! cpf0qt! oqkuvwtg!

oqpkvqtkpi!u{uvgou/

Rctv!86!qh!vjku!ejcrvgt!cpf!¨ 74/21121)c*-!

)d*-!)e*-!cpf!)f*/!

e/! Eqpxgtv! jqwtn{! gokuukqpu! eqpegpvtc.

vkqpu! vq! 41! dqkngt! qrgtcvkpi! fc{! tqnnkpi!

cxgtcig!nd0OODvw!qt!nd0OYj!gokuukqpu!

tcvgu/

Ogvjqf! 2;! H.hcevqt! ogvjqfqnqi{! cv! cr.

rgpfkz!C—8!vq!rctv!71!qh!vjku!ejcrvgt-!qt!

ecnewncvg! wukpi! ocuu! gokuukqpu! tcvg!

cpf! itquu! qwvrwv! fcvc! )ugg!

¨ 74/21118)g**/!

@G=.X}.p��t}sx‡.P.ƒ~._p�ƒ.EBI.

p=.at…x‚t.‚trƒx~}.@A=C.x}.\tƒw~s.B?B=.

q=.at…x‚t.‚trƒx~}.A=?.x}.\tƒw~s.B?G=.

r=.at|~…t.p}s.�t‚t�…t.‚trƒx~}.F=A=A.x}.

\tƒw~s.B?G=.

s=.at…x‚t.‚trƒx~}‚.F=A=B=B;.G=@=A;.H=@;.

@@=B=A;.p}s.@A=@.x}.\tƒw~s.B?G=.

t=.Pss.‚trƒx~}‚.@A=D.p}s.@B=?.x}.

\tƒw~s.B?G=.

u=.at…x‚t.‚trƒx~}‚.G=A=A=C.p}s.H=A=B.x}.

\tƒw~s.BA?=.

v=.at…x‚t.‚trƒx~}.@A=H.x}.\tƒw~s.BAB=.

w=.at…x‚t.‚trƒx~}.G=A=@=B;.Uxv„�t.G=@=.

p}s.‚trƒx~}.G=A=B=A.x}.\tƒw~s.BADP=.

x=.Pss.‚trƒx~}‚.G=A=B=B.p}s.G=C=B.x}.

\tƒw~s.BADP=.

y=.at…x‚t.‚trƒx~}‚.H=B=A;.H=@B;.@@=B=A=D;.

p}s.@A=A=A.x}.\tƒw~s.BADQ=.

z=.at|~…t.‚trƒx~}‚.@A=A=B.p}s.@A=A=C.

x}.\tƒw~s.BADQ=.

{=.at…x‚t.ƒpq{t.@F=@.x}.\tƒw~s.BADQ=.

cwt.�t…x‚x~}‚.p}s.pssxƒx~}‚.�tps.p‚.

u~{{~†‚I.

Crrgpfkz!C!vq!Rctv!74˜Vguv!Ogvjqfu!

8. 8. 8. 8. 8.

Ogvjqf!414˜Fgvgtokpcvkqp!qh!Xkukdng!

Gokuukqpu!Htqo!D{.Rtqfwev!Eqmg!Qxgp!

Dcvvgtkgu!

8. 8. 8. 8. 8.

@A=C P…t�pvt.S„�pƒx~}.~u.eT.u�~|.

Rwp�vx}v.^�t�pƒx~}‚=.d‚t.T€„pƒx~}.B?B¤B.ƒ~.

rp{r„{pƒt.ƒwt.spx{ˆ.B?<spˆ.�~{{x}v.{~v.p…t�pvt.

~u.‚tr~}s‚.~u.…x‚xq{t.t|x‚‚x~}‚.u�~|.ƒwt.

rwp�vx}v.~�t�pƒx~}.u~�.tprw.qpƒƒt�ˆ.„‚x}v.

ƒwt‚t.r„��t}ƒ.spˆ ‚.~q‚t�…pƒx~}‚.p}s.ƒwt.AH.

��t…x~„‚.…p{xs.spx{ˆ.‚tƒ‚.~u.~q‚t�…pƒx~}‚=.

8. 8. 8. 8. 8.

Ogvjqf!419˜Rtqegfwtg!hqt!Fgvgtokpcvkqp!

qh!Ogvjcpqn!Gokuukqp!Htqo!Uvcvkqpct{!

Uqwtegu!

8. 8. 8. 8. 8.

3/1 Uwooct{!qh!Ogvjqf!

P.vp‚.‚p|�{t.x‚.t‡ƒ�prƒts.u�~|.ƒwt.

‚p|�{x}v.�~x}ƒ.x}.ƒwt.‚ƒprz=.cwt.|tƒwp}~{.x‚.

r~{{trƒts.x}.stx~}x‰ts.sx‚ƒx{{ts.†pƒt�.p}s.

ps‚~�qts.~}.‚x{xrp.vt{=.cwt.‚p|�{t.x‚.

�tƒ„�}ts.ƒ~.ƒwt.{pq~�pƒ~�ˆ.†wt�t.ƒwt.

|tƒwp}~{.x}.ƒwt.†pƒt�.u�prƒx~}.x‚.‚t�p�pƒts.

u�~|.~ƒwt�.~�vp}xr.r~|�~„}s‚.†xƒw.p.vp‚.

rw�~|pƒ~v�p�w.6VR7.p}s.x‚.ƒwt}.|tp‚„�ts.qˆ.

p.u{p|t.x~}x‰pƒx~}.stƒtrƒ~�.6UXS7=.cwt.

u�prƒx~}.ps‚~�qts.~}.‚x{xrp.vt{.x‚.t‡ƒ�prƒts.

†xƒw.stx~}x‰ts.sx‚ƒx{{ts.†pƒt�.p}s.x‚.ƒwt}.

‚t�p�pƒts.p}s.|tp‚„�ts.qˆ.VR>UXS=.

8. 8. 8. 8. 8.

F=A=A jat‚t�…tsl.

8. 8. 8. 8. 8.

F=A=B=B \tƒwp}~{.bƒp}sp�s‚.u~�.Ps‚~�qt}ƒ.

c„qt.bp|�{t‚=._�t�p�t.p.‚t�xt‚.~u.|tƒwp}~{.

‚ƒp}sp�s‚.qˆ.ux�‚ƒ.�x�tƒƒx}v.@?.|{.~u.ƒwt.

|tƒwp}~{.†~�zx}v.‚ƒp}sp�s.x}ƒ~.p.@??<|{.

…~{„|tƒ�xr.u{p‚z.p}s.sx{„ƒx}v.ƒwt.r~}ƒt}ƒ‚.ƒ~.

t‡prƒ{ˆ.@??.|{.†xƒw.stx~}x‰ts.sx‚ƒx{{ts.

†pƒt�=.cwx‚.‚ƒp}sp�s.†x{{.r~}ƒpx}.@?.Iv>|{.~u.

|tƒwp}~{=._x�tƒƒt.D;.@D;.p}s.AD.|{.~u.ƒwx‚.
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Equation 308-4

Equation 308-5



A062530
Cross-out
Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚. 67842!

‚ƒp}sp�s;.�t‚�trƒx…t{ˆ;.x}ƒ~.ƒw�tt.D?<|{.

…~{„|tƒ�xr.u{p‚z‚=.Sx{„ƒt.tprw.‚~{„ƒx~}.ƒ~.D?.

|{.†xƒw.stx~}x‰ts.sx‚ƒx{{ts.†pƒt�=.cwt‚t.

‚ƒp}sp�s‚.†x{{.wp…t.@;.B;.p}s.D.Iv>|{.~u.

|tƒwp}~{;.�t‚�trƒx…t{ˆ=.c�p}‚ut�.p{{.u~„�.

‚ƒp}sp�s‚.x}ƒ~.C?<|{.v{p‚‚.…xp{‚.rp��ts.†xƒw.

ctu{~} <{x}ts.‚t�ƒp.p}s.‚ƒ~�t.„}st�.

�tu�xvt�pƒx~}=.Sx‚rp�s.p}ˆ.t‡rt‚‚.‚~{„ƒx~}=.

8. 8. 8. 8. 8.

G=@=A [tpz.Rwtrz=.P.{tpz.rwtrz.qtu~�t.

p}s.puƒt�.ƒwt.‚p|�{x}v.�„}.x‚.|p}spƒ~�ˆ=.cwt.

{tpz<rwtrz.��~rts„�t.x‚.p‚.u~{{~†‚I.

ct|�~�p�x{ˆ.pƒƒprw.p.‚„xƒpq{t.6g/i/-!?<.�~.C?<.

|{>|x}7.�~ƒp|tƒt�.ƒ~.ƒwt.~„ƒ{tƒ.~u.ƒwt.SV\;.

p}s.�{prt.p.…pr„„|.vp„vt.pƒ.~�.}tp�.ƒwt.

��~qt.x}{tƒ=._{„v.ƒwt.��~qt.x}{tƒ;.�„{{.p.

…pr„„|.~u.pƒ.{tp‚ƒ.AD?.||.6@?.x}rw7.Wv.~�.

ƒwt.wxvwt‚ƒ.…pr„„|.t‡�t�xt}rts.s„�x}v.ƒwt.

‚p|�{x}v.�„};.p}s.}~ƒt.ƒwt.u{~†.�pƒt.p‚.

x}sxrpƒts.qˆ.ƒwt.�~ƒp|tƒt�=.P.{tpzpvt.�pƒt.x}.

t‡rt‚‚.~u.A.�t�rt}ƒ.~u.ƒwt.p…t�pvt.‚p|�{x}v.

�pƒt.x‚.prrt�ƒpq{t=.

Pqvg<!Rp�tu„{{ˆ.�t{tp‚t.ƒwt.��~qt.x}{tƒ.�{„v.

qtu~�t.ƒ„�}x}v.~uu.ƒwt.�„|�=.

8. 8. 8. 8. 8.

H=@ \x‚rt{{p}t~„‚.`„p{xƒˆ.R~}ƒ�~{.

\tp‚„�t‚=.cwt.u~{{~†x}v.€„p{xƒˆ.r~}ƒ�~{.

|tp‚„�t‚.p�t.�t€„x�tsI.

Ugevkqp! Swcnkv{!eqpvtqn!ogcuwtg! Ghhgev!

9/2/3-!9/2/4-!21/2 ////////////////// Ucornkpi!gswkrogpv!ngcm!ejgem!cpf!ecnkdtcvkqp //////////// Gpuwtgu!ceewtcvg!ogcuwtgogpv!qh!ucorng!xqnwog/!

21/3 ////////////////////////////////////// IE!ecnkdtcvkqp ///////////////////////////////////////////////////////////////// Gpuwtgu!rtgekukqp!qh!IE!cpcn{uku/!

24/1 ////////////////////////////////////// Ogvjcpqn!urkmg!tgeqxgt{!ejgem ////////////////////////////////////// Xgtkhkgu! cnn! ogvjcpqn! kp! uvcem! icu! ku! dgkpi! ecrvwtgf! kp!

korkpig0cfuqtdgpv!vwdg!ugvwr/!

8. 8. 8. 8. 8.

@@=B=A St‚~��ƒx~}.~u.bp|�{t‚=.Pss.B.|{.

~u.stx~}x‰ts.sx‚ƒx{{ts.†pƒt�.ƒ~.tprw.~u.ƒwt.

‚ƒ~��t�ts.…xp{‚.p}s.‚wpzt.~�.…xq�pƒt.ƒwt.…xp{‚.

u~�.B?.|x}„ƒt‚=.

8. 8. 8. 8. 8.

@A=@ ]~|t}r{pƒ„�t=.

R L.R~}rt}ƒ�pƒx~}.~u.|tƒwp}~{.x}.ƒwt.u�~}ƒ.

~u.ƒwt.ps‚~�qt}ƒ.ƒ„qt;.Iv>|{=.

R L.R~}rt}ƒ�pƒx~}.~u.|tƒwp}~{.x}.ƒwt.qprz.

~u.ƒwt.ps‚~�qt}ƒ.ƒ„qt;.Iv>|{=.

R L.R~}rt}ƒ�pƒx~}.~u.|tƒwp}~{.x}.ƒwt.

x|�x}vt�.�~�ƒx~}.~u.ƒwt.‚p|�{t.ƒ�px};.

Iv>|{=.

T.L.\p‚‚.t|x‚‚x~}.�pƒt.~u.|tƒwp}~{;.Iv>w�.

6{q>w�7=.

| L.c~ƒp{.|p‚‚.~u.r~|�~„}s.|tp‚„�ts.x}.

x|�x}vt�.p}s.~}.ps‚~�qt}ƒ.†xƒw.‚�xzts.

ƒ�px}.6|v7=.

| L.c~ƒp{.|p‚‚.~u.r~|�~„}s.|tp‚„�ts.x}.

x|�x}vt�.p}s.~}.ps‚~�qt}ƒ.†xƒw.„}‚�xzts.

ƒ�px}.6|v7=.

| L.\p‚‚.�t�.…~{„|t.~u.‚�xzts.r~|�~„}s.

|tp‚„�ts.6|v>[7=.

\ L.c~ƒp{.|p‚‚.~u.|tƒwp}~{.r~{{trƒts.x}.

ƒwt.‚p|�{t.ƒ�px};.Iv=.

_ L.Qp�~|tƒ�xr.��t‚‚„�t.pƒ.ƒwt.t‡xƒ.~�xuxrt.

~u.ƒwt.SV\;.||.Wv.6x}=.Wv7=.

_ L.bƒp}sp�s.pq‚~{„ƒt.��t‚‚„�t;.FE?.||.Wv.

6AH=HA.x}=.Wv7=.

` L.S�ˆ.…~{„|tƒ�xr.‚ƒprz.vp‚.u{~†.�pƒt.

r~��trƒts.ƒ~.‚ƒp}sp�s.r~}sxƒx~}‚;.s‚r|>w�.

6s‚ru>w�7=.

a.L.u�prƒx~}.~u.‚�xzts.r~|�~„}s.�tr~…t�ts.

‚.L.ƒwt~�tƒxrp{.r~}rt}ƒ�pƒx~}.6��|7.~u.‚�xzts.

ƒp�vtƒ.r~|�~„}s.

c L.P…t�pvt.SV\.pq‚~{„ƒt.ƒt|�t�pƒ„�t;.

stv�tt‚.Z.6—a7=.

c L.bƒp}sp�s.pq‚~{„ƒt.ƒt|�t�pƒ„�t;.AHB.

stv�tt‚.Z.6DAG.—a7=.

e L.e~{„|t.~u.u�~}ƒ.wp{u.ps‚~�qt}ƒ.‚p|�{t;.

|{=.

e L.e~{„|t.~u.qprz.wp{u.ps‚~�qt}ƒ.‚p|�{t;.

|{=.

e L.e~{„|t.~u.x|�x}vt�.‚p|�{t;.|{=.

e L.S�ˆ.vp‚.…~{„|t.p‚.|tp‚„�ts.qˆ.ƒwt.

SV\;.s�ˆ.r„qxr.|tƒt�‚.6sr|7;.s�ˆ.r„qxr.

uttƒ.6sru7=.

e L.S�ˆ.vp‚.…~{„|t.|tp‚„�ts.qˆ.ƒwt.

SV\;.r~��trƒts.ƒ~.‚ƒp}sp�s.r~}sxƒx~}‚;.s�ˆ.

‚ƒp}sp�s.r„qxr.|tƒt�‚.6s‚r|7;.s�ˆ.‚ƒp}sp�s.

r„qxr.uttƒ.6s‚ru7=.

8. 8. 8. 8. 8.

@A=D atr~…t�ˆ.U�prƒx~}.6a7.

24/1 Ogvjqf!Rgthqtocpeg!

bx}rt.p.�~ƒt}ƒxp{.‚p|�{t.|pˆ.r~}ƒpx}.p.

…p�xtƒˆ.~u.r~|�~„}s‚.u�~|.…p�x~„‚.‚~„�rt‚;.

p.‚�trxuxr.��trx‚x~}.{x|xƒ.u~�.ƒwt.p}p{ˆ‚x‚.~u.

uxt{s.‚p|�{t‚.x‚.x|��prƒxrp{=._�trx‚x~}.x}.ƒwt.

�p}vt.~u.D.ƒ~.@?.�t�rt}ƒ.�t{pƒx…t.‚ƒp}sp�s.

st…xpƒx~}.6abS7.x‚.ƒˆ�xrp{.u~�.vp‚.

rw�~|pƒ~v�p�wxr.ƒtrw}x€„t‚;.q„ƒ.p}.

t‡�t�xt}rts.VR.~�t�pƒ~�.†xƒw.p.�t{xpq{t.

x}‚ƒ�„|t}ƒ.rp}.�tpsx{ˆ.prwxt…t.D.�t�rt}ƒ.

abS=.U~�.ƒwx‚.|tƒw~s;.ƒwt.u~{{~†x}v.

r~|qx}ts.VR>~�t�pƒ~�.…p{„t‚.p�t.�t€„x�ts=.

6p7._�trx‚x~}=.Rp{xq�pƒx~}.‚ƒp}sp�s‚.|„‚ƒ.

|ttƒ.ƒwt.�t€„x�t|t}ƒ‚.x}.‚trƒx~}.@?=A=@.~�.

@?=A=A.p‚.p��{xrpq{t=.

6q7.atr~…t�ˆ=.Puƒt�.st…t{~�x}v.p}.

p���~��xpƒt.‚p|�{x}v.p}s.p}p{ˆƒxrp{.‚ˆ‚ƒt|.

u~�.ƒwt.�~{{„ƒp}ƒ‚.~u.x}ƒt�t‚ƒ;.r~}s„rƒ.ƒwt.

u~{{~†x}v.‚�xzt.�tr~…t�ˆ.��~rts„�t.pƒ.tprw.

‚p|�{x}v.�~x}ƒ.†wt�t.ƒwt.|tƒw~s.x‚.qtx}v.

p��{xts=.

x=.\tƒwp}~{.b�xzt=.btƒ.„�.ƒ†~.xst}ƒxrp{.

‚p|�{x}v.ƒ�px}‚=.R~{{~rpƒt.ƒwt.ƒ†~.‚p|�{x}v.

��~qt‚.x}.ƒwt.‚ƒprz=.cwt.��~qt‚.‚wp{{.qt.

�{prts.x}.ƒwt.‚p|t.w~�x‰~}ƒp{.�{p}t;.†wt�t.

ƒwt.ux�‚ƒ.��~qt.ƒx�.x‚.A=D.r|.u�~|.ƒwt.~„ƒ‚xst.

tsvt.~u.ƒwt.~ƒwt�=.^}t.~u.ƒwt.‚p|�{x}v.ƒ�px}‚.

‚wp{{.qt.st‚xv}pƒts.ƒwt.‚�xzts.ƒ�px}.p}s.ƒwt.

~ƒwt�.ƒwt.„}‚�xzts.ƒ�px}=.b�xzt.|tƒwp}~{.x}ƒ~.

ƒwt.x|�x}vt�;.p}s.~}ƒ~.ƒwt.ps‚~�qt}ƒ.ƒ„qt.x}.

ƒwt.‚�xzts.ƒ�px}.��x~�.ƒ~.‚p|�{x}v=.cwt.ƒ~ƒp{.

|p‚‚.~u.|tƒwp}~{.‚wp{{.qt.C?.ƒ~.E?.�t�rt}ƒ.

~u.ƒwt.|p‚‚.t‡�trƒts.ƒ~.qt.r~{{trƒts.†xƒw.ƒwt.

„}‚�xzts.ƒ�px}=.bp|�{t.ƒwt.‚ƒprz.vp‚.x}ƒ~.ƒwt.

ƒ†~.ƒ�px}‚.‚x|„{ƒp}t~„‚{ˆ=.P}p{ˆ‰t.ƒwt.

x|�x}vt�‚.p}s.ps‚~�qt}ƒ‚.u�~|.ƒwt.ƒ†~.ƒ�px}‚.

„ƒx{x‰x}v.xst}ƒxrp{.p}p{ˆƒxrp{.��~rts„�t‚.p}s.

x}‚ƒ�„|t}ƒpƒx~}=.Stƒt�|x}t.ƒwt.u�prƒx~}.~u.

‚�xzts.|tƒwp}~{.�tr~…t�ts.6a7.qˆ.r~|qx}x}v.

ƒwt.p|~„}ƒ.�tr~…t�ts.x}.ƒwt.x|�x}vt�.p}s.x}.

ƒwt.ps‚~�qt}ƒ.ƒ„qt;.„‚x}v.ƒwt.t€„pƒx~}‚.x}.

‚trƒx~}.@A=D=.atr~…t�ˆ.…p{„t‚.|„‚ƒ.up{{.x}.ƒwt.

�p}vtI.?=F?.#'a.#'@=B?=.at�~�ƒ.ƒwt.a.…p{„t.x}.

ƒwt.ƒt‚ƒ.�t�~�ƒ=.

xx=.jat‚t�…tsl.

8. 8. 8. 8. 8.

Ogvjqf!431˜Ogcuwtgogpv!qh!Xcrqt!Rjcug!

Qticpke!cpf!Kpqticpke!Gokuukqpu!D{!

Gzvtcevkxg!Hqwtkgt!Vtcpuhqto!Kphtctgf!

)HVKT*!Urgevtqueqr{!

8. 8. 8. 8. 8.

G=A=A=C Stƒt�|x}t.ƒwt.�t�rt}ƒ.{tpz.

…~{„|t.3e u~�.ƒwt.‚xv}p{.x}ƒtv�pƒx~}.ƒx|t.

ƒ p}s.u~�.%_ ;.k/g/-!�wt.{p�vt�.~u.%_ ~�.%_ ;.

p‚.u~{{~†‚I.

XgtFcvg!Ugr>22@3125! 29<19!Pqx!24-!3129 Lmv!358112 RQ!11111 Hto!11144 Hov!5811 Uhov!5836 G<^HT^HO^25PQT2/UIO 25PQT2

GT25PQ29/175>0IRJ@ GT25PQ29/176>0IRJ@ GT25PQ29/177>0IRJ@




DF = 2Zeteh 3)

SFe(dir)
Where:
CS = DF * Spikey;,» + Unspike (1 — DF) 4
SFeir) =SFstor-tracer-gas)-concentration- FHR-eell-direety— Stationary-Seurees-Aeetyl-Acetone-
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Cfor‘m@lS%O2 = Cform m Eq. 323-8
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Refinery (20° Angle)

Note: Shaded sources are within 50 meters of the property boundary
and are located between two monitors. Additional coverage required
by this method was accomplished by placing the monitors halfway
between two existing monitors.



A062530
Cross-out
67843! Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚.

fwt�tI. D?.L.@??3.sx…xsts.qˆ.ƒwt.{tpz<rwtrz.ƒx|t.~u.

A.|x}„ƒt‚=.

8. 8. 8. 8. 8.

H=A=B Rp{r„{pƒt.ƒwt.sx{„ƒx~}.�pƒx~.„‚x}v.

ƒwt.ƒ�prt�.vp‚.p‚.u~{{~†‚I.

SU.L.Sx{„ƒx~}.uprƒ~�.~u.ƒwt.‚�xzt.vp‚J.ƒwx‚.

…p{„t.‚wp{{.qt.$@?=.

bU L.bU 6~�.ƒ�prt�.vp‚7.r~}rt}ƒ�pƒx~}.

|tp‚„�ts.sx�trƒ{ˆ.x}.„}sx{„ƒts.‚�xzt.

vp‚=.

bU L.Sx{„ƒts.bU 6~�.ƒ�prt�.vp‚7.

r~}rt}ƒ�pƒx~}.|tp‚„�ts.x}.p.‚�xzts.

‚p|�{t=.

b�xzt L.R~}rt}ƒ�pƒx~}.~u.ƒwt.p}p{ˆƒt.x}.ƒwt.

‚�xzt.‚ƒp}sp�s.|tp‚„�ts.qˆ.ux{{x}v.ƒwt.

UcXa.rt{{.sx�trƒ{ˆ=.

Rb.L.T‡�trƒts.r~}rt}ƒ�pƒx~}.~u.ƒwt.‚�xzts.

‚p|�{t‚=.

d}‚�xzt.L.]pƒx…t.r~}rt}ƒ�pƒx~}.~u.p}p{ˆƒt‚.

x}.„}‚�xzts.‚p|�{t‚=.

8. 8. 8. 8. 8.

Ogvjqf!434˜Ogcuwtogpv!qh!Hqtocnfgj{fg!

Gokuukqpu!Htqo!Pcvwtcn!Icu.Hktgf!

Uvcvkqpct{!Uqwtegu.Cegv{n!Cegvqpg!

Fgtkxkvk|cvkqp!Ogvjqf!

8. 8. 8. 8. 8.

@A=H U~�|p{stwˆst.R~}rt}ƒ�pƒx~}.

R~��trƒts.ƒ~.@D3.^‡ˆvt}.

8. 8. 8. 8. 8.

Ogvjqf!436C˜Xqncvkng!Qticpke!Eqorqwpfu!

Htqo!Hwikvkxg!cpf!Ctgc!Uqwtegu<!Ucorngt!

Fgrnq{ogpv!cpf!XQE!Ucorng!Eqnngevkqp!

8. 8. 8. 8. 8.

G=A=@=B P}.t‡ƒ�p.‚p|�{t�.|„‚ƒ.qt.�{prts.

}tp�.z}~†}.‚~„�rt‚.~u.e^R‚.xu.�~ƒt}ƒxp{.

t|x‚‚x~}.‚~„�rt‚.p�t.†xƒwx}.D?.|tƒt�‚.6@EA.

uttƒ7.~u.ƒwt.q~„}sp�ˆ.p}s.ƒwt.‚~„�rt.~�.

‚~„�rt‚.p�t.{~rpƒts.qtƒ†tt}.ƒ†~.|~}xƒ~�‚=.

\tp‚„�t.ƒwt.sx‚ƒp}rt.6‡7.qtƒ†tt}.ƒwt.ƒ†~.

|~}xƒ~�‚.p}s.�{prt.p}~ƒwt�.|~}xƒ~�.

p���~‡x|pƒt{ˆ.wp{u†pˆ.qtƒ†tt}.6‡>A.�@?.

�t�rt}ƒ7.ƒwt.ƒ†~.|~}xƒ~�‚=.^}{ˆ.~}t.t‡ƒ�p.

‚p|�{t�.x‚.�t€„x�ts.qtƒ†tt}.ƒ†~.|~}xƒ~�‚.ƒ~.

prr~„}ƒ.u~�.z}~†}.‚~„�rt‚.~u.e^R‚=.U~�.

t‡p|�{t;.x}.Uxv„�t.G=@;.ƒwt.uprx{xƒˆ.pssts.

ƒw�tt.pssxƒx~}p{.|~}xƒ~�‚.6k/g/-!{xvwƒ.‚wpsts.

‚p|�{t�.{~rpƒx~}‚7;.p}s.x}.Uxv„�t.G=A;.ƒwt.

uprx{xƒˆ.pssts.ƒ†~.pssxƒx~}p{.|~}xƒ~�‚.ƒ~.

��~…xst.‚„uuxrxt}ƒ.r~…t�pvt.~u.p{{.p�tp.

‚~„�rt‚=.

XgtFcvg!Ugr>22@3125! 29<19!Pqx!24-!3129 Lmv!358112 RQ!11111 Hto!11145 Hov!5811 Uhov!5836 G<^HT^HO^25PQT2/UIO 25PQT2

GT25PQ29/178>0IRJ@ GT25PQ29/179>0IRJ@ GT25PQ29/17;>0IRJ@ GT25PQ29/181>0IRJ@
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A062530
Cross-out
Hgfgtcn! Tgikuvgt > e~{=. GB;. ]~=. AA? > fts}t‚spˆ;. ]~…t|qt�. @C;. A?@G > a„{t‚. p}s. atv„{pƒx~}‚. 67844!

Hkiwtg!9/2/!Hceknkv{!ykvj!c!Tgiwnct!Ujcrg!

Dgvyggp!861!cpf!2-611!Cetgu!kp!Ctgc!

8. 8. 8. 8. 8.

G=A=B=A U~�.uprx{xƒxt‚.†xƒw.p.|~}xƒ~�x}v.

�t�x|tƒt�.{t}vƒw.v�tpƒt�.ƒwp}.~�.t€„p{.ƒ~.

F;B@D.|tƒt�‚.6AC;???.uttƒ7;.‚p|�{x}v.{~rpƒx~}‚.

p�t.‚�prts.E@?.˜'FE.|tƒt�‚.6A;???.˜'AD?.uttƒ7.

p�p�ƒ=.

G=A=B=B d}{t‚‚.~ƒwt�†x‚t.‚�trxuxts.x}.p}.

p��{xrpq{t.�tv„{pƒx~};.�t�|xƒ.~�.~ƒwt�.

�t€„x�t|t}ƒ;.u~�.‚|p{{.sx‚r~}}trƒts.‚„qp�tp‚.

†xƒw.z}~†}.‚~„�rt‚.†xƒwx}.D?.|tƒt�‚.6@EA.

uttƒ7.~u.ƒwt.|~}xƒ~�x}v.�t�x|tƒt�;.‚p|�{x}v.

�~x}ƒ‚.}tts.}~ƒ.qt.�{prts.r{~‚t�.ƒwp}.@DA.

|tƒt�‚.6D??.uttƒ7.p�p�ƒ.p‚.{~}v.p‚.p.|x}x|„|.

~u.B.|~}xƒ~�x}v.{~rpƒx~}‚.p�t.„‚ts.u~�.tprw.

‚„qp�tp=.

8. 8. 8. 8. 8.

G=C=B fwt}.t‡ƒt}„pƒx}v.rx�r„|‚ƒp}rt‚.s~.

}~ƒ.�t�|xƒ.‚put.st�{~ˆ|t}ƒ.~�.�tƒ�xt…p{.~u.

�p‚‚x…t.‚p|�{t�‚.6g/i/-!t‡ƒ�t|t.†tpƒwt�;.

�~†t�.upx{„�t7;.‚p|�{t�.�{prt|t}ƒ.~�.

�tƒ�xt…p{.tp�{xt�.~�.{pƒt�.ƒwp}.ƒwt.��t‚r�xqts.

‚rwts„{t.x‚.p{{~†ts.q„ƒ.|„‚ƒ.~rr„�.p‚.‚~~}.

p‚.‚put.prrt‚‚.ƒ~.‚p|�{x}v.‚xƒt‚.x‚.�~‚‚xq{t=.

8. 8. 8. 8. 8.

Ogvjqf!436D˜Xqncvkng!Qticpke!Eqorqwpfu!

Htqo!Hwikvkxg!cpf!Ctgc!Uqwtegu<!Ucorngt!

Rtgrctcvkqp!cpf!Cpcn{uku!

8. 8. 8. 8. 8.

H=B=A Uxt{s.q{p}z‚.|„‚ƒ.qt.‚wx��ts.ƒ~.ƒwt.

|~}xƒ~�x}v.‚xƒt.†xƒw.ƒwt.‚p|�{x}v.ƒ„qt‚.p}s.

|„‚ƒ.qt.‚ƒ~�ts.pƒ.ƒwt.‚p|�{x}v.{~rpƒx~}.

ƒw�~„vw~„ƒ.ƒwt.|~}xƒ~�x}v.t‡t�rx‚t=.cwt.uxt{s.

q{p}z‚.|„‚ƒ.qt.x}‚ƒp{{ts.„}st�.p.��~ƒtrƒx…t.

w~~s>r~…t�.pƒ.ƒwt.‚p|�{x}v.{~rpƒx~};.q„ƒ.ƒwt.

{~}v<ƒt�|.‚ƒ~�pvt.rp�‚.|„‚ƒ.�t|px}.x}.�{prt.

ƒw�~„vw~„ƒ.ƒwt.|~}xƒ~�x}v.�t�x~s.6‚tt.

\tƒw~s.BADP7=.cwt.uxt{s.q{p}z‚.p�t.ƒwt}.

‚wx��ts.qprz.ƒ~.ƒwt.{pq~�pƒ~�ˆ.x}.ƒwt.‚p|t.

r~}ƒpx}t�.p‚.ƒwt.‚p|�{ts.ƒ„qt‚=.R~{{trƒ.pƒ.

{tp‚ƒ.ƒ†~.uxt{s.q{p}z.‚p|�{t‚.�t�.‚p|�{x}v.

�t�x~s.ƒ~.t}‚„�t.‚p|�{t.x}ƒtv�xƒˆ.p‚‚~rxpƒts.

†xƒw.‚wx�|t}ƒ;.r~{{trƒx~};.p}s.‚ƒ~�pvt=.

8. 8. 8. 8. 8.

H=@B a~„ƒx}t.RRe.pƒ.ƒwt.bƒp�ƒ.~u.p.

bt€„t}rt=.a„}.RRe.qtu~�t.tprw.‚t€„t}rt.~u.

p}p{ˆ‚t‚.p}s.puƒt�.t…t�ˆ.ƒt}ƒw.‚p|�{t.ƒ~.

t}‚„�t.ƒwpƒ.ƒwt.��t…x~„‚.|„{ƒx<{t…t{.

rp{xq�pƒx~}.6‚tt.‚trƒx~}.@?=?7.x‚.‚ƒx{{.…p{xs=.

8. 8. 8. 8. 8.

@@=B=A=D fwt}t…t�.ƒwt.ƒwt�|p{.

st‚~��ƒx~}¥VR>\b.p}p{ˆƒxrp{.|tƒw~s.x‚.

rwp}vts.~�.|py~�.t€„x�|t}ƒ.|px}ƒt}p}rt.x‚.

�t�u~�|ts;.ˆ~„.|„‚ƒ.r~}s„rƒ.p.}t†.ux…t<.

{t…t{.rp{xq�pƒx~}.6‚tt.‚trƒx~}.@?=?7=.bˆ‚ƒt|.

rp{xq�pƒx~}.�t|px}‚.…p{xs.p‚.{~}v.p‚.�t‚„{ƒ‚.

u�~|.‚„q‚t€„t}ƒ.RRe.p�t.†xƒwx}.B?.�t�rt}ƒ.

~u.ƒwt.|~‚ƒ.�trt}ƒ.D<�~x}ƒ.rp{xq�pƒx~}.6‚tt.

‚trƒx~}.H=@B7=.X}r{„st.�t{t…p}ƒ.RRe.spƒp.x}.

ƒwt.‚„��~�ƒx}v.x}u~�|pƒx~}.x}.ƒwt.spƒp.�t�~�ƒ.

u~�.tprw.‚tƒ.~u.‚p|�{t‚=.

8. 8. 8. 8. 8.

@A=A=A Stƒt�|x}t.ƒwt.t€„x…p{t}ƒ.

r~}rt}ƒ�pƒx~}‚.~u.r~|�~„}s‚.x}.pƒ|~‚�wt�t‚.

p‚.u~{{~†‚=.R~��trƒ.ƒp�vtƒ.r~|�~„}s.

r~}rt}ƒ�pƒx~}‚.stƒt�|x}ts.pƒ.ƒwt.‚p|�{x}v.

‚xƒt.ƒt|�t�pƒ„�t.p}s.pƒ|~‚�wt�xr.��t‚‚„�t.ƒ~.

‚ƒp}sp�s.r~}sxƒx~}‚.6AD.—R.p}s.FE?.||.

|t�r„�ˆ7.„‚x}v.T€„pƒx~}.@A=D=.

fwt�tI.

| L.cwt.|p‚‚.~u.ƒwt.r~|�~„}s.p‚.

|tp‚„�ts.x}.ƒwt.‚~�qt}ƒ.ƒ„qt.6Iv7=.

ƒ.L.cwt.t‡�~‚„�t.ƒx|t.6|x}„ƒt‚7=.

ƒ L.cwt.p…t�pvt.ƒt|�t�pƒ„�t.s„�x}v.ƒwt.

r~{{trƒx~}.�t�x~s.pƒ.ƒwt.‚p|�{x}v.

‚xƒt.6Z7=.

d L.cwt.|tƒw~s.stux}ts.sxuu„‚x…t.

„�ƒpzt.�pƒt.6‚p|�{x}v.�pƒt7.6|[>.

|x}7=.

Pqvg<!Sxuu„‚x…t.„�ƒpzt.�pƒt‚.6d 7.u~�.

r~||~}.e^R‚;.„‚x}v.rp�q~}.‚~�qt}ƒ‚.

�przts.x}ƒ~.‚~�qt}ƒ.ƒ„qt‚.~u.ƒwt.

sx|t}‚x~}‚.‚�trxuxts.x}.‚trƒx~}.E=@;.p�t.

{x‚ƒts.x}.cpq{t.@A=@=.Psy„‚ƒ.p}p{ˆƒxrp{.

r~}sxƒx~}‚.ƒ~.ztt�.t‡�trƒts.‚p|�{ts.

|p‚‚t‚.†xƒwx}.�p}vt.6‚tt.‚trƒx~}‚.

@@=B=@=B.ƒ~.@@=B=@=D7=.Qt‚ƒ.�~‚‚xq{t.

|tƒw~s.stƒtrƒx~}.{x|xƒ‚.p�t.ƒˆ�xrp{{ˆ.x}.

ƒwt.~�st�.~u.?=@.��q.u~�.@;B<q„ƒpsxt}t.

p}s.?=?D.��q.u~�.…~{pƒx{t.p�~|pƒxr‚.‚„rw.

p‚.qt}‰t}t.u~�.@C<spˆ.|~}xƒ~�x}v=.

W~†t…t�;.prƒ„p{.stƒtrƒx~}.{x|xƒ‚.†x{{.

st�t}s.„�~}.ƒwt.p}p{ˆƒxrp{.r~}sxƒx~}‚.

‚t{trƒts=.

8. 8. 8. 8. 8.

VCDNG 28/2˜UWOOCT[ QH IE0OU!CPCN[UKU SWCNKV[ EQPVTQN RTQEGFWTGU!

Rctcogvgt! Htgswgpe{! Ceegrvcpeg!etkvgtkc! Eqttgevkxg!cevkqp!

Dtqoqhnwqtqdgp|gpg! Kpuvtwogpv!
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 52

[EPA-R09-OAR-2018-0222; FRL-9986-31—
Region 9]

Approval of Arizona Air Plan; Hayden
Lead Nonattainment Area Plan for the
2008 Lead Standard

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (EPA) is approving a state
implementation plan (SIP) revision
submitted by the State of Arizona to
meet Clean Air Act (CAA or “Act”)
requirements applicable to the Hayden
lead nonattainment area (“Hayden Lead
NAA”). The EPA is approving the base
year emissions inventory, the
attainment demonstration, the control
strategy, including reasonably available
control technology and reasonably
available control measures
demonstrations, the reasonable further
progress demonstration, and the
contingency measure as meeting the
requirements of the CAA and the EPA’s
implementing regulations for the 2008
lead national ambient air quality
standard (NAAQS). We also find that
the State has demonstrated that the
Arizona SIP meets the new source
review (NSR) requirements of CAA
section 172(c)(5) for the Hayden Lead
NAA.

DATES: This final rule is effective on
December 14, 2018.

ADDRESSES: The EPA has established a
docket for this action under Docket ID
No. EPA-R09-0OAR-2018-0222. All
documents in the docket are listed on
the https://www.regulations.gov
website. Although listed in the index,
some information is not publicly
available, e.g., Confidential Business
Information (CBI) or other information
whose disclosure is restricted by statute.
Certain other material, such as
copyrighted material, is not placed on

the internet and will be publicly
available only in hard copy form.
Publicly available docket materials are
available through https://
www.regulations.gov, or please contact
the person identified in the FOR FURTHER
INFORMATION CONTACT section for
additional availability information.
FOR FURTHER INFORMATION CONTACT:
Ginger Vagenas, EPA Region IX, 415—
972-3964, Vagenas.Ginger@epa.gov.
SUPPLEMENTARY INFORMATION:
Throughout this document, the terms

“we,” “us,” and ‘“our” mean the EPA.
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I. Background

Lead is generally emitted in the form
of particles that are deposited in water,
soil, and dust. People may be exposed
to lead by inhaling it or by ingesting
lead-contaminated food, water, soil, or
dust. Once in the body, lead is quickly
absorbed into the bloodstream and can
result in a broad range of adverse health
effects including damage to the central
nervous system, cardiovascular
function, kidneys, immune system, and
red blood cells. Children are
particularly vulnerable to lead exposure,
in part because they are more likely to
ingest lead and in part because their
still-developing bodies are more
sensitive to the effects of lead. The
harmful effects to children’s developing
nervous systems (including their brains)
arising from lead exposure may include
IQ* loss, poor academic achievement,
long-term learning disabilities, and an
increased risk of delinquent behavior.

The EPA first established a lead
standard in 1978 at 1.5 micrograms per
meter cubed (ng/m3) as a quarterly
average.2 Based on new health and
scientific data, the EPA revised the
federal lead standard to 0.15 ug/m3 and

revised the averaging time for the
standard on October 15, 2008.3 A
violation of the standard occurs when
ambient lead concentrations exceed 0.15
pg/m3 averaged over a 3-month rolling
period.

Following the promulgation of a new
or revised NAAQS, the EPA is required
by the CAA to designate areas
throughout the United States as
attaining or not attaining the NAAQS.
This process is set forth in section
107(d)(1) of the Act. After initially being
designated unclassifiable due to
insufficient monitoring data, the
Hayden area was redesignated
nonattainment on September 3, 2014,
effective October 3, 2014.45 The
designation of the Hayden area as
nonattainment for the 2008 lead
NAAQS triggered requirements under
section 191(a) of the CAA requiring
Arizona to submit a SIP revision with a
plan to attain the standard as
expeditiously as practicable, but no later
than October 3, 2019.

The Arizona Department of
Environmental Quality (ADEQ) is the air
quality agency that develops SIP
revisions for the Hayden area. The SIP
revision for the Hayden Lead NAA,
entitled “SIP Revision: Hayden Lead
Nonattainment Area” (2017 Hayden
Lead Plan” or ‘“Plan”’) was adopted by
ADEQ on March 3, 2017, and submitted
to the EPA on the same day.® The Plan
includes a 2012 base year emissions
inventory, a demonstration that controls
required under the Plan are sufficient to
bring the area into attainment of the
2008 lead NAAQS, an analysis that
demonstrates reasonably available
control measures/reasonably available
control technology (RACM/RACT)
levels of control are required to be
implemented, a demonstration that the
Plan provides for reasonable further
progress (RFP) towards attainment, and
a contingency measure that will be
implemented if the area fails to make
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